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Ik is the answer t© your main problem 


ous walls of 

nse, smooth concrete which 

annot tuberculate or corrode 

ssure permanent high carry- 

ig capacity to Lock Joint 
Concrete » Pipe. 


Tuberc 
_ —all cost municipalities, taxpayers and industry 
immense sums every year in added pumping costs, 
maintenance and repairs. Yet, by the use of Lock 
Joint Concrete Pressure Pipe, all of this unneces- 


ABOVE: The ated condi- 
tion of this metallic pipe reduces 


sary expense could be eliminated. its carrying capacity 50%. 
1. LOCK JOINT PRESSURE PIPE 2. LOCK JOINT PRESSURE PIPE 
does not tuberculate... does not corrode... 
| No excessive pumping costs ( No cost for major repairs 
RESULT No periodic cleaning costs RESULT No cost for periodic patchwork 


No loss of income from inade- No loss of revenue while the 
quate delivery of water. line is closed for repair. 


Consider these facts when you plan your next water supply or transmis- 
sion main and specify Lock Joint—the pressure pipe of perpetual economy. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: Wharton, N. J. 
Turner, Kan. * Detroit, Mich. * Columbia, S. C. 


BRANCH OFFICES: Casper, Wyo. + Cheyenne, Wyo. + Denver 
Col, + Kansas City, Mo. + Valley Park, Mo. «+ Caleagn I 
Rock Island, Ill. Wichita, Kan. Kenilworth, N. J. Hart 
Conn. + Tucumeari, N. Mex. « Oklahoma City, Okla, «+ Tulsa, Oki: a 


Lock Joint Pipe Company for over forty years has spe- 
cialized exclusively in the manufacture of reinforced 
concrete pipe for water supply and transmission mains 
as well as for sewers, culverts and subaqueous instal- 
lations. 
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What a hornet's nest was stirred up when a group of 5” Water 
Meters — neglected for over a quarter century — were tested, 
repaired, restored to accurate registration on small flows. Talk 
about indignant complaints of high bills! Investigation showed 
that small leaks, averaging 3 gpm, were adding about $4.30 
per quarter to each bill. When these leaks were fixed, bills 
dropped to normal. But from that time on, the Water Company 
pumped and processed 43,200 gallons LESS WATER per home 
per quarter — all water previously not registered, simply because 
the water meters were neglected so long. This economy, plus 
revenue gained, quickly repaid repair costs. 


If you want meters that will stay sensitive and accurate 


years and years without servicing — it pays to yy 


Tridents. 


And when you do get around to it, you can recondition even — 


your oldest Tridents easily, quickly and at lowest cost, with Trident 


interchangeable parts. i 


NEPTUNE METER COMPANY 


50 WEST 50th STREET © NEW YORK 20, N.Y. 
Branch Offices 


ATLANTA * BOSTON CHICAGO DALLAS + DENVER LOS ANGELES 


LOUISVILLE * NORTH KANSAS CITY + PORTLAND, ORE. + SAN FRA 


NCISCO 
= NEPTUNE METERS, LTD., LONG BRANCH, ONT., CANADA _— 
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New York’s City Hall, completed in 1811, as it looked 100 years ago 


The City of New York has several cast iron water 
mains in service that were laid more than a 
century ago. They are part of approximately 5,000 
miles of cast iron mains representing about 98% 
of all the pipe in New York’s distribution system. 
The contrast in traffic and construction, above and 
underground, today and 100 years ago, is fantastic. 
Yet the shock-strength, crushing-strength and 
beam-strength of cast iron mains have enabled 
them to withstand the unforeseen stresses imposed 
by vast changes. Because of these strength factors 
and effective resistance to corrosion, cast iron NUMBER TEN OF A SERIES 
water and gas mains laid over 100 years ago, are 
still serving in the streets of 38 ome in the 
States and Canada. United States Pipe =| ND 
and Foundry Company, General Offices, 
Burlington, N. J. Plants and 


Offices Throughout the U. S. A. — 
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TRANSITE PIPE last longer 
West Virginia city streets? 


Transite Pipe was first installed in this West 
Virginia city in 1935. In addition to heavy 
street traffic, it has withstood soil condi- 
tions so destructive that the pipe previously 
used had a service life of only two to three 
years. When the Transite main was recently 
uncovered to insert a tap into the line, the 
Pipe was found in as good condition as 
the day it was iaid! 


lasting 


THERE IS GOOD REASON why Transite* 
Pressure Pipe—shown in the city street 
above —has already far exceeded engi- 
neers’ expectations for the service life of 
pipe used here: 


It’s reinforced with tough, strong, inde- 
structible fibers of asbestos —the mineral 
that defies time! 


Countless numbers of these remarkably 
strong asbestos fibers — their tensile 
strength is comparable to that of steel 
— are dispersed uniformly throughout 
every length of Transite Pressure Pipe. 
This reinforced structure not only con- 
tributes to the initial strength needed in 
a pipe designed for use under busy city 
streets. Equally important, it helps assure 
the Jasting strength that enables Transite 
Pipe to survive continued corrosive 
attack, year after year...to stay strong in 
service under conditions that are highly 
adverse to ordinary pipe materials. 


This quality of lasting strength is one 
of many important advantages of a pipe 
engineered with modern water transpor- 
tation requirements in mind. Transite’s 
Simplex Couplings reduce waterline leak- 
age losses to a minimum, provide 
flexibility to help relieve the line of soil 


This photomicrograph shows how the tough, 
strong asbestos fibers are distributed uni- 
formly throughout the structure of the pipe. 


stresses and traffic loads. Its light weight 
makes for easier handling and effects sub- 
stantial savings during installation. Its 
smooth interior assures a high coefficient 
of flow (C=140) and, because Transite 
can never tuberculate, helps keep pump- 
ing costs low through the years. 


To find out more about how this mod- 
ern asbestos-cement pipe can help solve 
your waterline problems and save .. 
you money, write Johns-Manville, JM 
*Transite is a registered Johns-Manville trade mark : 


Box 60, New York 16, N. Y. 
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what would you do if 


gallons of 
fuel oil 


spilled into 


your raw 
water supply ? 


At Lebanon, N. H., when an oil truck went over the bank Soe 
into the Mascoma River, they fed Aqua Nuchar Activated aa) 
Carbon into the coagulation basin at the maximum rate of ai 
the feed machine or about 70 ppm. 


Ordinarily, the treatment of water at Lebanon consists pri- 
marily of coagulation and settling to remove color and tur- 
bidity, and marginal chlorination to disinfect the water. None 
of these treatments could remedy the taste and odors caused 
by this accident, as oil was found floating everywhere. Oil 
films were even found in the tap water. 


To meet this emergency, 1500 pounds of Aqua Nuchar 
Activated Carbon were shipped by motor truck from ware- 
house stocks in Springfield, Mass. In a matter of 4 or 5 hours, 
the treated water was found to be nearly odor free and the car- 
bon dosage was reduced to 35 ppm and finally to 10 ppm for 
the balance of the emergency period which lasted several weeks. 

Although carbon had been used as an emergency treatment 
to eliminate the oil, unbiased observers noted that the carbon 
also eliminated the brackish tastes so often found in New 
England waters. In view of this, the Lebanon Water Works 
has continued the application of small amounts of Aqua Nuchar 
Activated Carbon continuously to eliminate the brackish tastes. 
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CHEMICAL SALES 
division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. LIBERTY-LINCOLN BLDG. 2775 MORELAND BLVD. 
230 PARK AVENUE 35 E. WACKER DRIVE BROAD & CHESTNUT STS. AT SHAKER SQUARE 
NEW YORK 17, N.Y. CHICAGO 1, ILLINOIS PHILADELPHIA 7, PA. CLEVELAND 20, OHIO 


OTHER PRODUCTS: Snow Top U.S.P. Precipitated Calcium Carbonate=-Nu- 
char Activated Carbon-Liqro Crude Tall Oil-Tallene Tall Oil Pitch-Indusoil Dis- 
tilled Tall Oil-Tallex Abietic Acid-Polycel Cellulose Fibers-Indulin (Lignin) 
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IN W&T CHLORINATORS, TOO 


Service, basic research, a complete line a. 
of equipment—these are some of the im- 
portant unseen things back of each W&T 
Chlorinator. 


prinator ~=For example, take readily available service. 
It’s mighty comforting to a waterworks 
operator to know that back of the equipment 
which guards the public health in his com- 
munity is always on call a man who's a 
specialist in chlorinator maintenance—a 
man who’s personally interested in the wel- 
fare of the equipment in his territory—a man 
who’s an expert on chlorinator installations 
and instructing personnel in the proper 


care and operation of W&T Equipment. 
That’s what W&T’s Nationwide Service Staff 
means perhaps one reason so Thany plants 


are equipped with W&T Chlorinators. 


W&T Representatives Are Conveniently 
Located To Give Prompt Service. 


WALLACE & TIERNAN 


COMPANY, INC. 


cH RINE AND CHEM A CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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Characteristics and Problems of Industrial 
Water Supply 


Abel Wolman 


A contribution to the Journal by Abel Wolman, Prof. of San. Eng., Sy 


N one of the most complex indus- 

trial societies in the world it is nat- 
ural that many people are increasingly 
concerned with the impact which in- 
dustrial water use now has and will 
have on one of the most important 
natural resources. Prophets of doom 
and perennial optimists confuse the 
public in this field as in many other 
areas of national import. What is 
known. about industrial water use? 
What has happened to this demand 
during the last few decades? What 
kind of a commodity does industry re- 
quire? What conservation deficiencies 
have appeared? What solutions are 
indicated ? 

It is rather generally accepted that 
industry uses between 20 and 25 bil- 
lion gallons of water a day. There is 
some difference of opinion whether 
this amount is a reasonable indication 


v — Johns Hopkins Univ., Baltimore, Md. This article is based upon a ss 
paper presented at a meeting of ” American Association for the 
Advancement of Science on Dec. 27, 1951, at Philadelphia, Pa. bs, oy 


279 


of total industrial water use. Prob- 
ably the amount represents a peace- 
time use prior to 1950 and no doubt 
actual industrial use now exceeds this 
figure. If the water intake for steam 
power purposes—normally returned to 
receiving bodies of water—were in- 
cluded, the amount would be mate- 
rially increased. For the purposes of 
this discussion, then, it is reasonable 
to assume that, in 1951, industrial wa- 
ter use was considerably in excess of 
25 billion gallons of water a day and 
probably represented more than 25 per 
cent of the total water used for all pur- 
poses in the United States. The total 
quantity of industrial water is more 
than double the amount used for gen- 
eral municipal purposes, which fre- 
quently receives more attention. Ten 
years from now this industrial use will 
probably have doubled, although it will 
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still represent not much more than 25 
to 35 per cent of the total water intake 
of the country, as other uses, such as 
irrigation and steam power demands, 
will correspondingly increase. 

Industrial use of water has in the 
past ten years increased by approxi- 
mately 40 per cent. As all other 
industrial expansion, the increase 
varied widely depending upon the par- 
ticular industries reviewed. Whereas 
water use in the leather industry has 
grown less than 10 per cent in the last 
decade, the demand for water in the 
automobile and aircraft industries has 
increased approximately 80 per cent. 
Technological changes in existing in- 
dustries and the development of new 
processes are perhaps the most strik- 
ing causes for changing water de- 
mands, generally in the direction of 
increased requirements. 


Characteristics of Industrial Use 


Studies by the U.S. Geological Sur- 
vey; by the National 
Manufacturers in conjunction 
The Conservation Foundation ; by the 
President’s Water Resources Policy 
Commission ; by various communities ; 
and by many individuals have all dis- 
closed that industrial water use is in- 
creasing and that new uses come into 
the picture at a rapid rate. Some in- 
dication of the magnitude as well as of 
the variety of these demands may be 
obtained from data published by The 
Conservation Foundation (1). As in 
all such general compilations, the data 
on uses within any single class of in- 
dustry show great variations within 
themselves differences in 
treatment, reuse, They 
do, however, disclose that the industrial 
economy of the country rests upon one 
commodity—water—for its existence. 


Association of 
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In scrutinizing all data on industrial 
water use, one should distinguish be- 
tween water pumped and water con- 
sumed. Virtually none of the reported 
summaries of industrial use clearly 
emphasizes that, as with water dis- 
tributed through municipal systems, 
the major portion of the supply is re- 
turned to the source as discharged ef- 
fluent. Although often changed in 
quality, it has not been consumed and, 
thus, is available for reuse, with or 
without treatment. If this distinction 
between pumped and consumed water 
is borne in mind, it will be recognized 
that the amount of water available for 
use is markedly increased. 

One important characteristic of the 
use of water by industry is that be- 
tween 5 and 6 per cent of all the indus- 
trial plants in the United States ac- 
count for approximately 80 per cent 
of the total industrial water intake. As 
a corollary, more than 67 per cent of 
industrial plants use less than 2 per 
cent of the total amount of industrial 
water supply. The problem of con- 
servation so far as major quantities 
are concerned, therefore, centers pri- 
marily on a limited number of indus- 
trial users. In general, these major 
users represent the following indus- 
tries: [1] electrical (power generation 
and equipment manufacture) ; [2] pulp 
and paper; [3] petroleum products ; 
and [4] steel. These considerations 
point to the fact that the most useful 
conservation approach, perhaps bring- 
ing the greatest return per unit of 
energy or money expended, would be 
to concentrate upon the 5 or 6 per cent 
of the total manufacturing units in the 
United States. This does not mean, 
of course, that attention might not and 
should not be devoted to the remaining 
94 or 95 per cent of the plants which 
use less than 10 mgd each or to the 65 
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per cent using less than 250,000 gpd 
each. Virtually all experience has 
shown that conservation practices may 
be profitably introduced in the small as 
well as in the large consumer groups, 
although greatest return is to be ex- 
pected from the relatively few largest 
users. 


Availability of Water 


The tremendous use of water for in- 
dustrial purposes even in peacetimé 
naturally has given rise to the ques- 
tion of whether or not present and 
foreseeable future demands can and 
will be met from existing water re- 
sources. This question has not only 
been posed, but has been carefully 
analyzed by a number of private and 
public investigators, one of which is the 
U.S. Geological Survey. Only one 
conclusion may be drawn from these 
diagnostic reviews—namely, that po- 
tentially available resources are con- 
siderably in excess of foreseeable fu- 
ture demands, at least for 100 years. 

The records of the U.S. Geological 
Survey show that, on the average, 30 
in. of precipitation falls annually on 
the United States. Somewhat less 
than 25 per cent of this amount ap- 
pears in runoff over the surface of 
land or into the subsoil. The amount 
now used directly by man annually 
represents only about three-quarters 
of an inch of rainfall, leaving a residual 
flow, surface and underground, of a 
little less than 7 in. Thus, the volume 
of water which might be made available 
for public and industrial uses is high. 
Its development necessarily must wait 
upon need and upon intelligent pro- 
gramming of works essential for sup- 
plying such needs. 

Such shortages as have occurred 
within the last decade, for example in 
New York City, have been widely at- 


INDUSTRIAL WATER SUPPLY 


tributed, by people who should know 
better, to a dwindling potential re- 
source. Careful review of the New 
York City water supply situation (2) 
discloses, without question, that the 
shortage was entirely the result of de- 
lay in providing the physical facilities 
essential for delivering increased quan- 
tities, and not unavailability of water. 
This delay was man-made and was the 
result of a long series of fiscal and so- 
cial dilernmas, such as a major eco- 
nomic depression, a serious world war 
and local municipal fiscal stresses. 
None of these causes was even re- 
motely related to the absence of avail- 
able water resources. Water is abun- 
dant in the New York area and is eco- 
nomically available for uses far in 
excess of those now anticipated for the 
long distant future. 

It is fruitless, therefore, to postulate 
that every water dilemma which occurs 
in the United States is caused by a 
dwindling resource. In fact, it is even 
dangerous to do so, since it neces- 
sarily diverts attention from the real 
problem, which is one of diagnosis, 
vision, program, development, and 
conservation. 

It is true, of course, that in some 
areas in some regions of the United 
States the potential of water develop- 
ment is low. In other areas, develop- 
ment has exceeded available resources 
to a dangerous degree. In still others, 
locally, water is damagingly excessive. 
In other words, in no two parts of the 
United States may industrial water or 
its availability be viewed in the same 
way. 

This country is one of high diversity 
of geography, geology, topography, and 
climate. Those who search for indus- 
trial water in large amounts in areas 
where the total annual rainfall is less 
than 10 in. must remember that water 
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can only be developed or imported at 
high cost and in competition with other 
regions where more economical sup- 
plies are available. It is axiomatic 
that “there isn’t any more water than 
there is” or than is precipitated. Other 
bases for estimate in the miraculous 
sphere invite failure. 

Since it is undoubtedly true that the 
water resources of the United States 
are ample in quantity but highly vari- 
able in location, the water planner 
must devote perhaps most of his at- 
tention to the immediate problem of 
obtaining water supplies adequate in 
quantity and quality as demands arise 
from day to day. To accomplish this 
purpose successfully, without undue 
loss of time and with due regard to 
economics, a great deal needs to be 
done. It is to this problem that this 
discussion is primarily directed, be- 
cause, in the solution of this program- 
ming, a number of subtle and difficult 
issues arise. 


Bases of Industrial Water Supply 
Problems 


Given the assumption that water, 
by and large, is available in those areas 
in which nature has provided reason- 
ably adequate amounts of rainfall, why 
is it that problems of industrial water 
use arise? The more important rea- 
sons appear to be as follows: 

1. Delay in Execution 

In general, there is a long lag be- 
tween the planning of a community wa- 
ter development and its initiation and 
construction. Where industry is de- 
pendent upon the public water supply, 
this difficulty most frequently arises. 
The communities most often cannot as- 
sume long-range fiscal obligations for 
supplying industrial water when the 
demand is not obvious, guaranteed, or 
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reasonably continuous. Even when the 
demand is obvious, the time the average 
community takes for developing and 
executing a program is likewise gener- 
ally long. At least ten to fifteen years 
elapse between idea and accomplish- 
ment. This delay is merely a reflection 
of the fact that municipal bodies move 
slowly, not only because bond issues al- 
ways must carry conviction to the elec- 
torate, but because legal and fiscal re- 
straints are many and time-consuming 
for compliance. It is noteworthy that, 
just as often as not, industry within the 
community is as much responsible for 
such delays as the general taxpayer. 
2. Deficiencies in Distribution 

Ojiten a community’s water strin- 
gency arises because of restrictions in 
facilities other than sources, such as 
pumping equipment, treatment plants, 
and transmission and distribution lines. 
Their installation and expansion require 
large amounts of money, yet their sig- 
nificance in relation to industrial de- 
mand is most difficult to make clear to 
the average citizen and sometimes to the 
average industrialist. Even when 
sources of supply are available, real 
difficulties in industrial service result 
from inadequacy of the facilities that 
deliver the supply from those sources. 


Absence of Social Organization 


Where industrial water use is de- 
pendent both for diagnosis and for de- 
velopment on nonexistent political 
units, such as a municipality, a water 
district, or any form of public corpora- 
tion, however, delay in execution is 
even greater. Joint private and public 
efforts toward providing increased wa- 
ter are notable for their rarity. Excep- 
tions, of course, appear—for instance, 
in Texas and in developments in the 
Birmingham, Ala., area, where private 
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industries for many years pooled their 
water resources and provided this com- 
modity. Such planning is not prac- 
ticed as much as it should be both for 
development and for conservation. 

In Germany, particularly prior to 
World War II, the participation of pri- 
vate industry in water resources de- 
velopment and conservation had been 
practiced for more than a quarter of a 
century. This participation has been 
broad and legally sanctioned, covering 
voting membership in the financing and 
administration of the water districts. 
The functions which have been per- 
formed by such districts have run the 
entire gamut from water supply use to 
waste treatment. The technological 
developments have been large and im- 
aginative. The policies and practices 
which have led to such extensive in- 
dustrial participation in water re- 
sources development and conservation, 
in the various river districts of the 
Ruhr, Emscher and others, could well 
be intensively explored for whatever 
values and precedents they may have 
for us. 

The significance of failure to pro- 
vide, through appropriate enabling legis- 
lation, administrative and fiscal organ- 
ization for the development of industrial 
water supply cannot be overemphasized 
in this discussion. Unless the industry 
is large and capable of undertaking its 
own water development on a strictly 
private basis, this factor is critical. 
Broad legal provision for the devices 
by which to accomplish the function of 
industrial water supply is still defi- 
cient. It is an area of effort that needs 
to be canvassed by official state and fed- 
eral agencies in order to provide both 
the imagination and the machinery to 
smooth the way for further water re- 
sources development by local units or 
groups of units. This lack is particu- 


larly significant because general water 
resources development of today is a 
far more complex undertaking than it 
was a quarter of a century ago. In- 
dustrial water use now has to be inte- 
grated into river basin development of 
such magnitude and complexity that 
both imagination and machinery for 
financing, administration, and repay- 
ment must be developed to a high level 
of proficiency and equity. 

Although the “water district” plan 
has been successfuly used in a number 
of areas in the United States, the cov- 
erage of the country is surprisingly 
limited. A low record of skillful solu- 
tion of such problems as are discussed 
here is offered by the Washington Su- 
burban Sanitary District, the Boston 
Metropolitan District, the East Bay 
(Oakland, Calif.) group, and others. 
In spite of this record, such duly con- 
stituted agencies, with powers to issue 
bonds, to construct and operate water 
systems, to establish rates, and to col- 
lect revenue in areas where no single 
authoritative political unit is operative, 
have not been widely established. 

The nature of this deficiency is il- 
lustrated by the findings in a recent 
study (3) of water requirements for 
the industrial area of Baltimore, Md. 
The authors of this report make the per- 
tinent comment: “In the case of the de- 
velopment of a large surface supply, 
some administrative, engineering, and 
fiscal agency would be required both 
for development and for sale of water. 
Such an agency is not now in existence 
and its creation might require legisla- 
tive action.” 


4. Reuse of Water 


The reuse of water by industry, even 
in areas where water is ample, has not 
been as wide as one might hope (4). 
Sometimes this failure to reuse water 
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results not from too little of this com- 
modity but perhaps from too much. 
Ojiten it is assumed to be unprofitable 
to reuse some of the water now dis- 
carded. Such reuse is not always pos- 
sible, but frequently this aspect of wa- 
ter conservation, if not ignored, is at 
least not too seriously observed. 

In a few instances, such as in the 
Mahoning Valley of Ohio, successful 
reuse by a series of industries has led 
to difficulties, both in increased tem- 
perature and in deteriorated quality of 
river water. The procurement of ad- 
ditional quantities of water is a neces- 
sity of long standing. The anticipation 
of such problems by concerted and con- 
tinuing review is one of the challenges 
in many areas of this country. It illus- 
trates again the absence of any ma- 
chinery, private or public, by which to 
anticipate and to correct these diffi- 
culties. This kind of a situation is not 
peculiar to the United States. It is ap- 
parent in most industrial countries and 
is merely a reflection of the fact that 
situations usually have to become 
worse before they become better. 

In reviewing the water problem in 
Iengland several months ago, the author 
noted that the water temperature of 
the River Thames had increased from 
11 C to more than 15 C, whereas the 
dissolved oxygen dropped from 40 to 
less than 5 per cent of saturation in a 
period of 54 years (5). This situation 
has been apparent for a number of 
years and there has been much discus- 
sion of the difficulty. Corrective action 
on any broad basis, however, did not 
precede deterioration. 


5. Artificial Recharge 


Although a few examples of the re- 
turn of water to the soil for artificial 


ABEL WOLMAN 


Jour. AWWA 


rehabilitation of underground waters 
are available in this country, particu- 
larly on the Pacific Coast and to some 
extent in the Louisville, Ky., area, the 
application of this technique on a 
broader regional base has not been 
rapidly extended. Its importance for 
industyial purposes, such as cooling wa- 
ter, cannot be overemphasized, because 
of the natural advantages which result 
from the lower temperature of water 
from underground sources. Despite 
this fact, however, experimentation 
with controlled water spreading is not 
too frequent. Its complexities are, of 
course, well known, geographically, 
topographically, and from the stand- 
point of land culture. Exploration of 
its potentialities, however, lags. Stim- 
ulation of such diagnostic undertakings 
should be one of the major efforts of 
official agencies. 

When, in World War II, the War 
Production Board attempted to initiate 
similar activities in industry, in order 
to conserve ground water for wider ap- 
plication in water distressed areas, ac- 
ceptance of the idea was limited. 


6. Reclamation of Waste Waters — 


Similar comment may be made on 
the failure to utilize to the maximum 
the waste waters resulting from mu- 
nicipal and industrial usage. The rec- 
ord discloses a number of such appli- 
cations for agricultural use, but ex- 
amples of major industrial reuse of 
processed sewage and industrial waste 
are few in number and small in total 
quantity. 

The practices at the Bethlehem Steel 
Co. plant (6) in Maryland, at the Fon- 
tana Steel Co. in California, and of 
certain industries in Corpus Christi, 
Tex., although paralleled by a few 
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other industries, have not led to any ex- 
tensive reuse of a precious “sullied” 
resource. In fact, in some areas, 
where water is at a premium and is 
brought in at great expense, it is in- 
teresting to observe with what care and 
at what cost the “used” water is care- 
fully led into the nearest river or ocean 
for disposal. At the same time, in- 
dustry in the area searches with equal 
care for more industrial water. Here, 
again, complexities of a technological 
nature are great, although often not 
insurmountable. Militant imagination 
is sometimes at low ebb. 


7. Ground Water Control 


In the use of ground water the gen- 
eral practice appears to be to exhaust 
the resources by one or more methods 
before attention is given to its total 
conservation. Professor Thomas in 
his recent volume on conservation (7) 
makes quite clear that the problems of 
ground water in the United States are 
of a highly variable character. He em- 
phasizes that in some areas water is 
scarce, whereas in others it is even 
damagingly abundant. In his analysis 
of a large number of critical ground 
water areas of this country, it is soon 
apparent that virtually no area parallels 
any other in the similarity of causes of 
difficulty. He points out that no single 
generalized approach toward conser- 
vation is indicated. At the same time, 
it is obvious that, in virtually all of the 
areas, intelligent diagnosis, develop- 
ment, and control are not apparent. 
Each of the areas which he canvasses in 
detail presents a picture of more or less 
of a vacuum insofar as administrative 
and technological review is concerned. 
All gradations of diagnosis and con- 
trol appear, but only infrequently is 
comprehensiveness of attack evident, 
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either by governmental, voluntary, or 
private groups. 

In ground water as in surface water 
problems, solutions wait upon private 
and public imagination and research and 
upon the development of administra- 
tive and fiscal machinery. The main- 
tenance of an adequate balance between 
sufficient exploitation, to permit in- 
dustrial advance, and abuse, resulting 
in ground water depletion, demands a 
high level of water development 
statesmanship. 


Conclusions 


From all of these experiences the les- 
sons to be learned are primarily those 
pointing to the necessity of: 


1. Providing more flexible and 
prompt inventory of water resources. 

2. Laying greater emphasis upon 
ingenuity in the use and reuse of water 
and of wastes 

3. Extending or creating machinery 
for investigation, development, and 
conservation of both surface and 
ground waters. 

The provision of these facilities 
transcends by far the necessity of ac- 
cumulating new knowledge. Although 
it is true that emphasis on industrial 
waste treatment and on stream pollu- 
tion abatement, for example, is essen- 
tial, it is equally true that, if these solu- 
tions were all available, the problem of 
industrial water use and conservation 
would still remain. The overlying 
problems rest for their solution upon 
developing inventories, long-range pro- 
gramming, and the creation of adminis- 
trative and fiscal machinery to convert 
plans and programs into structures for 
use. These latter challenges cannot be 
met by some hypothetical hierarchy. 
They must be met, in general, locally— 


ia 
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with the maximum participation, how- 
ever, of the rich multiple forces avail 

in this country on federal, 
and local levels, and in private industry. | 
The job of summoning up these re- 
sources of private and public nature and 


of integrating them into the kind of 


long-range diagnosis and plan dis- 


cussed herein is difficult, but not 
impossible. 
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National Water Resources Policy 
4 

By Samuel B. Morris 


A statement by Samuel B. Morris, Gen. 
of Water & Power, Los Angeles, Celif. 

The President’s Water Resources Policy Commission, of which Mr. 
Morris was a member, was appointed in January 1950 and submitted 
its report and recommendations in a series of three volumes issued be- 
ween December 11, 1950, and February 26,1951. A summary of the 
general recommendations was published in the February 1951 issue of 
the JouRNAL. 

Meanwhile, on February 12, 1951, the commission, in fulfillment of 
instructions at the time of its appointment, submitted to the President, 
in the form of a proposed bill, a series of legislative recommendations 
which were not made public until more than a year later, on Feb- 
ruary 18, 1952. A summary of this proposed legislation follows Mr. 
Morris’ statement of the philosophy upon which it was based. 
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From this 


ATER and land properly hus- 
banded are permanent natural 
resources upon which the very life 
of our nation and future generations 
must depend. Once consumed, other 
mineral resources are no longer avail- 
able, but water and land properly used 
are permanent assets. Because this 
simple but vital distinction has not 
been understood, we have seen the 
loss of much of our forests, fish, and 
wildlife and serious erosion of the soil 
as a result of man’s occupation of the 
land. We must, indeed, continue to 
look to the private enterprise system 
for the most efficient exploitation of 
natural resources. At the same time, 
we must look to government at all 
levels for the conservation of natural 
resources and, most of all, of the re- 
sources of water and land. Natural 
resources and human resources are the 
nation’s wealth and 


source of the 
strength. 


viewpoint, we cannot, 
in the manner of large-scale business 
enterprises, apply the test of financial 
feasibility alone to the works which 
are needed for the conservation and 
use of these absolutely vital resources. 
Our dependence upon water and land 
resources for life itself makes it nec- 
essary to consider the effects of proj- 
ects upon the whole economy and life 
of the nation. 

Sometimes the best interest of all 
the people is met by social decisions 
that may in part be contrary to pure 
economic theory or fail to meet the 
test of financial feasibility. It is more 
important socially, for example, to 
have an abundance of forests that 
would make timber products generally 
available at low cost than to have lim- 
ited forests that would result in short- 
age of timber products, even though 
the net earnings by the timber indus- 
try might be greater under shortages. 
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Commission Recommendations 


Based on this concept, the recom- 
mendations of the President’s Water 
Resources Policy Commission are not 
merely negative—that is, they do not 
state merely that certain work should 
not be done unless certain standards 
of feasibility are met. They are af- 
firmative, declaring that action is re- 
quired to conserve water and land for 
their best continuing use. The com- 
mission’s report cited the experience 
of the last two decades, beginning with 
the Boulder Canyon Project and the 
construction of Hoover Dam and fur- 
ther exemplified by the Central Valley 
Project of California, the Tennessee 
Valley Authority, and many other co- 
ordinated projects, all indicating that 
the greatest benefits to the economy 
arise through multiple-purpose devel- 
opments. Such major developments 
on our principal rivers require com- 
prehensive coordinated planning which 
takes into account the requirements of 
the entire river basin. 

To carry on such plans and pro- 
grams adequately there is necessity 
for adequate basic data, which should 
be continuously secured, compiled, and 
made available. Continuous studies 
are also required to develop the coun- 
- try’s need for food and fiber and the 
* proper timing of these great projects 
to improve the regional and national 
economy. 

Although the commission outlined 
certain recommendations for the re- 
turn of costs, it did not fully define 
standards of feasibility. Instead it 
proposed a plan under which there 
should be strict accounting—project- 
wise, basinwise, and nationwise—for 
cost of construction, operation and 
maintenance, and capital, including in- 
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terest. It proposed the appraisal of. 
benefits, tangible and intangible, for 
only by considering both can the total 
picture be made clear. It recom- 
mended the allocations of cost among 
navigation, flood control, irrigation, 
power, domestic water supply, and 
other uses, in accordance with full 
presentation of the facts and principles. 

It proposed that contribution to cost 
be made by all those benefited, includ- 
ing persons, corporations, states and 
local governments, including irrigation 
districts, soil conservation districts, 
drainage districts, and special con- 
servation districts, and by the federal 
government. It is believed that such 
contributions to cost by all persons 
and agencies benefited would decrease 
the kind of logrolling appropriations 
which all too frequently are sought by 
those who benefit but pay no direct 
costs. It is believed that full honest 
revelation of costs and benefits would 
be an effective means of screening the 
desirable from the undesirable proj- 
ects. 

To plan and program the water and 
related land use development of river 
basins, it was proposed that river ba- 
sin commissions with representation 
from state and local governments be 
created. Opportunities for hearings 
in the field and official comments by 
state and local governments should in- 
sure careful, well-drawn plans and 
properly analyzed programs. Crea- 
tion of a board of review at the na- 
tional level, to review all such plans 
and programs, to aid in establishing 
uniform standards of feasibility, and 
to submit recommendations to the 
President and Congress would be a 
further means of assuring the under- 
taking of the best and most soundly 
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conceived programs under uniform 
standards of feasibility. Finally, proj- 
ects would be authorized only by the 
Congress, which, under our demo- 
cratic process, would offer final op- 
portunity for public hearings and ex- 
pression of public reaction on a nation- 
wide basis. 

General acceptance of these princi- 
ples as a guide to sound planning and 
development of our water and land 
resources will mean a long step for- 
ward in conserving, and using without 
waste, the great supplies of water 


which nature has given us. 


Importance of Education 

There are at the present time many 
enthusiastic advocates of conservation 
of forests, topsoils, fish and wildlife, 
and recreational opportunities. On 
the other hand, many favor construc- 
tion of major dams, power plants, 
channels, revetments, drainage works, 
canals, and aqueducts as the only type 
of water development activity. These 
sometimes conflicting conservationists 
must see the whole problem and work 
together for better programs. It was 
the commission’s firm belief that there 
is nationwide need for intelligent, edu- 
cational effort directed toward better 
understanding of the interrelationship 
of forest, grazing land, and tilled land, 
with the best coordinated basin-wide 
construction programs of river im- 
provements on multiple-purpose bases 
thereby to assure greatest perma- 
nence and protection to water and 
land resources at the greatest economy 
in their development and _ utilization. 
Only by such awakening of an in- 
formed citizenry may there be cer- 
tainty of intelligent development and 
administration of the water and land 


resource base necessary to keep the 


nation strong and its people prosper- 
ous. 


Local Participation 


Under existing laws, state 
cal participation in coordinated river 
basin plans, programs, and projects is 
limited to the right of citizens to com- 
municate and to present testimony at 
local hearings or before the Congress 
at committee hearings on bills at 
Washington. In certain projects af- 
fecting states, the states involved may 
file an expression of views with the 
secretary of the department under 
which the project will be constructed. 
Subject to certain state and federal 
laws, of course, states, local agencies, 
and corporations may themselves plan 
and build projects affecting rivers, but 
no direct voice or participation in fed- 
eral programs is generally provided to 
the states and local agencies of govern- 
ment. There has, however, been a 
growing tendency in larger basin-wide 
programs such as that of the Missouri 
River Basin toward establishment of 
advisory bodies, representing state 
and local interests, to meet with fed- 
eral interagency committees represent- 
ing each of the six major departments 
interested in the planning, program- 
ming, and development of the basin. 

The instructions from the President 
to the Water Policy Commission were 
that matters of government organiza- 
tion should be left to the Hoover Com- 
mission for study and recommendation 
and that its recommendations should 
be limited to matters of water policy 
and related land uses. Both in its re- 
port and its draft of proposed legis- 
lation, therefore, the commission rec- 
ognized the existence of interested fed- 
eral agencies and —o to provide 
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the drainage basin commission formed 
to plan and program the development 
of each major basin or group of basins. 
Such basin commissions would have 
state as well as federal representation 
and would be instructed to seek the 
advice, assistance, and cooperation of 
the people residing within the basin 
and to hold local hearings. To imple- 
ment local cooperation, further provi- 
sion is made for an advisory commit- 
tee of 25 citizens in each basin named 
by a governor or conference of gov- 
ernors and by local government. 

A drainage basin commission would 
include: one representative from each 
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of the six federal agencies; two se- 
lected by the basin advisory commit- 
tee; and one resident of the area to 
be named by the President, making 
nine in all. If the recommendation of 
the Hoover Commission Report or its 
task force were adopted by the Con- 
gress, the federal representation would 
be reduced and a better balance of 
federal and local membership would 
result. In any event, this appears to 
be the first time in federal water and 
land use development, that any provi- 
sion has been made for state and local 
representation having direct participa- 
tion and authority. 


- 


of 1951 


A Bit To provide for safeguarding and improving the development, uti- 
lization, and conservation of water resources, including related uses of land, 


through unified planning and action on a comprehensive multiple-purpose basis — 
in cooperation with states and local governments, and for other purposes. 


Be it enacted by the Senate and House 
of Representatives of the United States 
of America in Congress assembled: 


Sec. 1—Short Title 


That this Act may be cited as the “Wa- 
ter Resources Act of 1951.” 


Sec. 2—Purpose 


In order to protect and promote the 
general welfare of the United States, 
commerce among the several states and 
with foreign nations, beneficial use of 
federal property, and the security and 
defense of the United States, it is the 
purpose of this Act to establish a sound 
national water resources policy for uni- 
form application to all federal participa- 
tion in the development, utilization, and 
conservation of water resources, includ- 
ing related uses of land, comprehending, 
but not limited to, the following bene- 


ficial purposes: aid in conservation treat- 
ment of all watershed lands; control of 
floods and beneficial use of flood waters; 
protection and improvement of naviga- 
tion; reclamation of lands through irri- 
gation, drainage, and other means; de- 
velopment, generation, transmission, and 
disposal of electric power; development 
and improvement of domestic, municipal, 
industrial, and other water supply; con- 
trol of pollution; control of sedimenta- 
tion; control of salinity; preservation and 
enhancement of fish and _ wildlife re- 
sources; development of recreational op- 
portunities ; and protection of shores from 


erosion. 
Sec. 3—Policy 4 


The future and strength of the United 
States depending directly upon conserva- 
tion through the efficient development and 
wise use of the water and land resources 
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of the Nation, it is declared to be the 
policy of the Congress that: 

3(a) The river system and its water- 
shed shall be deemed a single resource 
unit—the river basin—which, in whole or 
in part or in combination with other ba- 
sins or portions of basins as provided for 
in this Act, shall constitute a unit for fed- 
eral participation in the development, uti- 
lization, and conservation of water re- 
sources, including related uses of land. 

3(b) In order to provide a broader 
base for an expanding national economy, 
such federal participation shall be based 
upon adequate and reliable data and shall 
be so planned and prosecuted on a com- 
prehensive multiple-purpose basis as to 
ichieve maximum sustained usefulness of 
resources for all beneficial purposes which 
may be served consistently with this Act. 

3(c) Such federal participation shall 
be so planned and coordinated by River 
Basin Commissions and the Federal 
Board of Review, as hereinafter pro- 
vided, as to assure: the safeguarding of 
the Nation’s resource base against de- 
terioration by careless use or neglect: 
the improvement of that resource base 
through positive and specific plans and 
action designed to meet the expanding re- 
quirements of the Nation; regional eco- 
nomic development; the maximum in ma- 
terial and cultural benefits; opportunity 
for farms, urban homes, commercial estab- 
lishments, and industries to secure the 
full advantage of abundant supplies of 
electric power so marketed as to encour- 
age the most widespread use thereof at 
the lowest possible rates to consumers 
consistent with sound business principles ; 
and the greatest possible contribution to 
the general welfare of the United States, 
commerce among the several states and 
with foreign nations, beneficial use of 
federal property, and the security and 
defense of the United States. 

3(d) In order to carry out the pur- 
pose of this Act, including assurance of 
uniform application of evaluation, au- 
thorization, and reimbursement standards, 
no proposal for or respecting any new 
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examination, investigation, survey, study, 
plan, design, project, activity, program, 
budget estimate, or request for funds for 
or incidental to the development, utiliza- 
tion, or conservation of water resources, 
including related uses of land, shall, from 
and after 195.., be 
deemed authorized, or be submitted to 
the Congress by any federal agency ex- 
cept in conformity with the provisions of 
this Act. 

3(e) With the advice, assistance, and 
cooperation of the people in the river ba- 
sins and their state and local agencies, it 
is the duty of the federal government to 
exercise the powers conferred upon it by 
the people of the United States to assure 
so far as possible maximum sustained use- 
fulness of water and land resources for 
all beneficial purposes, thereby to aid in 
guaranteeing the future and strength. of 
the United States. 


Sec. 4—Definitions 


[Contains the necessary definitions. ] 


Sec. 5—River Basin Commissions 


5(a) To carry out the provisions of 
this Act, the President is authorized and 
directed to create, prior to 
...-, 195.., not to exceed fifteen River 
Basin Commissions to plan and coordi- 
nate all federal participation in resource 
development within or bordering all states 
of the United States, except as provided 
in Section 19(b) of this Act, and to 
define, and within his discretion to re- 
define, the territorial jurisdiction of each 
such Commission which shall, so far as 
practicable, conform to the natural bound- 
aries of river basins: Provided, however, 
That where it is necessary or desirable to 
carry out the purpose and policy of this 
Act, such boundaries may include one 
or more portions of one or more river 
basins. 

5(b) Each Commission shall consist of 
nine members. One member shal! be an 
officer or employee of the Corps of Engi- 
neers, United States Army, who shall be 
appointed by the Secretary of the Army; 
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one member shall be an officer or em- 


ployee of the Department of the Interior, 
who shall be appointed by its Secretary ; 
one member shall be an officer or em- 
ployee of the Department of Agriculture, 
who shall be appointed by its Secretary ; 
one member shall be an officer or em- 
ployee of the Department of Commerce, 
who shall be appointed by its Secretary ; 
one member shall be an officer or em- 
ployee of the Federal Power Commission, 
who shall be appointed by its Chairman; 
one member shall be an officer or em- 
ployee of the United States Public Health 
Service, who shall be appointed by the 
Federal Security Administrator. Two 
members shall be elected by an Advisory 
Committee, as provided in Section 7(e) 
of this Act, and each such member shall, 
at the time of election, be a_ resident 
within the territorial jurisdiction of such 
Commission. The ninth member, who 
shall be Chairman, shall be appointed by 
the President with the advice and con- 
sent of the Senate, and such member 
shall, at the time of appointment, be a 
resident within the territorial jurisdiction 
of such Commission. 

5(c)-(g) [Establish terms of office, 
compensation of members, quorum, and 
places of business. ] 


Sec. 6—General Functions of River Ba- 
sin Commissions 


6(a) As more fully provided herein- 
after, each Commission is authorized and 
directed, among other things, to prepare 
and keep up-to-date a Twenty-Year Ad- 
vance Program for federal participation 
in resource development within its terri- 
torial jurisdiction, to submit annually a 
request for authorization of such projects 
and activities, in addition to those already 
authorized, as in its judgment may be 
effectively undertaken during the suc- 
ceeding six years in harmony with the 
provisions of this Act, to prepare an 
Annual Resource Budget showing funds 
needed for prosecution of authorized proj- 
ects and activities, and to keep and main- 
tain a Uniform System of Accounts. 


PROPOSED LEGISLATION 


1WWA 


Jour. 

6(b) Each Commission is authorized 
and directed to coordinate the functions, 
within its territorial jurisdiction, of all 
federal agencies so far as they relate to 
resource development, and each Commis- 
sion shall take such action as may be nec- 
essary or appropriate to accomplish such 
coordination with the objective of as- 
suring that all such functions are so 
carried out on a comprehensive multiple- 
purpose basis as to achieve maximum 
sustained usefulness of resources for all 
beneficial purposes. To this end, all such 
federal agencies are authorized and di- 
rected to cooperate with each other and 
with the Commission and to comply with 
such coordination requirements as the 
Commission may prescribe. 

6(c) In order to carry out the purpose 
and policy of this Act, each Commission 
is authorized and directed to maintain a 
continuing survey of all federal legisla- 
tion and functions relating to resource 
development within its territorial juris- 
diction. Not less often than once a year, 
beginning October 1, 195.., each Com- 
mission shall submit a detailed report to 
the Board recommending specific legis- 
lative changes or additions which, based 
on its judgment and experience, it deems 
desirable for achievement of the purpose 
and policy of this Act, including the elim- 
ination of inconsistencies, conflicts, du- 
plications, and gaps in the powers, duties, 
and responsibilities of the federal agencies 
participating in resource development, 
and such report shall specify any rele- 
vant federal function which the Com- 
mission deems should be modified, trans- 
ferred, merged, or abolished. 

6(d)—(f) [Authorize appointment of 
non-Civil-Service personnel and perform- 
ance of necessary and appropriate func- 
tions; and require an annual report. ] 


Sec. 7—Participation of State and Lo- 
cal Interests 


7(a) Each Commission shall, to the 
maximum extent practicable, seek the ad- 


vice, assistance, and cooperation of the 


people residing within its territorial juris- 
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diction and of their state and local agen- 
cies in carrying out the provisions of this 
Act. To this end, it shall arrange for 
consultation and interchange of views 
with an Advisory Committee, as provided 
for in this section. 

7(b) Within a reasonable time prior 
to such date as may be fixed by the 
President for appointment of the non- 
elective members of the several Commis- 
sions, the President is authorized and di- 
rected to arrange for conferences of gov- 
ernors; or their duly designated repre- 
sentatives, for the purpose of establishing 
such Committees for the several Commis- 
sions. Such a conference shall be ar- 
ranged as to each Commission, and an 
invitation shall be extended to the gov- 
ernor of each state lying wholly or in 
part within the territorial jurisdiction of 
such Commission. A _ like conference 
shall be arranged at the end of each third 
year thereafter for the purpose of recon- 
stituting each such Committee. 

7(c) Each Committee shall consist of 
twenty-five members, all residents within 
the territorial jurisdiction of the Com- 
mission. The governor of each state 
lying wholly or in part within the terri- 
torial jurisdiction of the Commission shall 
be invited to appoint one member. Under 
such rules and procedures as it shall de- 
termine, each conference of governors is 
authorized to elect the following Commit- 
tee members: three representing agricul- 
ture; three representing business; three 
representing labor; three representing 
fish, wildlife, and recreational interests ; 
and such number of representatives of 
local governments as may be required 
to bring the total Committee membership 
to twenty-five. 

7(d)-(f) [Establish committee terms 
of office, meeting time, and officers. ] 

7(g) Each Commission is authorized 
and directed: 

7(g)(1) to consult with and be con- 
sulted by its Committee in the formula- 
tion of the Commission’s Twenty-Year 
Advance Program and to encourage such 
Committee’s assistance in seeking coordi- 
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nation between such Program _ the 
operations of states and local governments 
for or incidental to resource development ; 

7(g)(2) to encourage the assistance 
of its Committee in the negotiation of 
agreements with states and local govern- 
ments, as provided for in Section 14 of 
this Act, to the end that, where direct 
charges are impracticable, primary and 
secondary beneficiaries may aid in reim- 
bursement of costs through the operation, 
under state law, of conservancy or other 
similar districts or through the applica- 
tion of such other power or authority as 
may be available to such states and local 
governments ; 

7(g)(3)-(h) [Authorize paying Com- 
mittee expenses and obtaining opinions 
of public through public hearings. ] 


Sec. 8—Federal Board of Review 

8(a) In order to coordinate the func- 
tions of the several Commissions, to pre- 
scribe uniform standards of evaluation, 
authorization, and reimbursement, to as- 
sure uniform application of such stand- 
ards, to provide the President and the 
Congress with advice and recommenda- 
tions respecting federal participation in 
resource development, and otherwise to 
assist in carrying out the purpose and 
policy of this Act, there is hereby created 
in the Executive Office of the President 
a Federal Board of Review consisting of 
five members who shall be appointed by 
the President with the advice and consent 
of the Senate. 

8(b)-(c) [Establish terms of office 
and compensation of Board.] 


ec. 9—General Functions of the Fed- 

eral Board of Review 

In addition to other functions specifi- 
cally provided for elsewhere in this Act, 
the Board shall perform the following 
general functions: 

9(a) To coordinate the functions of 
the several Commissions and to assure 
uniformity in the exercise of those func- 
tions, the Board is authorized and di- 
rected to prescribe, issue, and make, 
within six months after its organization, 


| 


discretion to 


and thereafter within its 
amend or rescind, such regulations as it 
may find necessary or appropriate to 


specify the procedures and _ standards 
which Commissions shall follow in ac- 
complishing the coordination provided 


for in Section 6(b) of this Act. 

9(b) Each request by a Commission 
for authorization of any examination, in- 
vestigation, survey, study, plan, design, 
project, activity, or program, shall be sub- 
mitted to the Board for its analysis and 
review with respect to, ¢mong other 
things: any engineering considerations ; 
economic feasibility and benefits to the 
public, particularly in relation to ultimate 
costs; and the relationship of such re- 
quest to such Commission’s Advance Pro- 
gram, to similar requests by other Com- 
missions, to the National Annual Re- 
source Budget, to the comparative figures 
provided for in Section 13(c) of this 
Act, and to the purpose and policy of this 
Act. 

9(c) Whenever the shall find 
any such request deficient in respect of 
any consideration referred to in Subsec- 
tion (b) of this section, it shall return 
such request with a statement of its views 
thereon to the Commission, which shall 
make such modifications and comments 
as it deems appropriate, and resubmit the 
request and its comments within such 
time as shall be specified by the Board. 

9(d) After final review and analysis 
of all annual requests for authorizations, 
the Board shall consolidate such requests, 
prepare its report thereon, and submit 
such consolidated requests and report to 
the President for transmission to the 
Congress. After final review and analy- 
sis of an exceptional request for authori- 
zation, the Board shall promptly submit 
the same with its report thereon to the 
President for transmission to the 
Congress. 

9(e) The objectives of analysis and 
review by the Board, as provided for by 
Subsections (b), (c), and (d) of this 
section, shall include: coordination of all 
relevant functions, interests, and purposes 
during the formulation of plans and 
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programs; assurance of comprehensive 
multiple-purpose resource development 
designed to achieve maximum sustained 
usefulness of resources for all beneficial 
purposes ; recommendations for priorities 
of undertakings within proposed pro- 
grams, based upon sound appraisals of 
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need; recommendations for authoriza- 
tions and appropriations, based upon 
sound determinations of economic and 


engineering feasibility; recommendations 
designed to assure effective integration of 
all phases of federal participation in re- 
source development within the territorial 
jurisdiction of each Commission and 
throughout the Nation; and any other 
recommendations to carry out the pur- 
pose and policy of this Act. As an aid 
to accomplishing these objectives, the 


Board is authorized and directed to 
maintain continuing liaison with each 


Commission. 

9(f) In order to carry out the purpose 
and policy of this Act, the Board is au- 
thorized and directed to maintain a con- 
tinuing survey of all federal legislation 
and functions relating to resource devel- 
opment, to analyze and review the reports 
submitted by each Commission as pro- 
vided for in Section 6(c) of this Act, 
and to submit not less often than once 
each year beginning January 1, 195.., a 
detailed report to the President for trans- 
mission to the Congress, recommending 
legislative changes or additions which, 
after considering the recommendations of 
all Commissions and based on its judg- 
ment and experience, the Board deems 
desirable for achievement of the purpose 
and policy of this Act, including the 
elimination of inconsistencies, conflicts, 
duplications, and gaps in the powers, 
duties, and responsibilities of the federal 
agencies participating in resource devel- 
opment, and such report shall specify any 
relevant federal functions which the 
Board deems should be modified, trans- 
ferred, merged, or abolished. 

9(g) In order to provide a sound basis 
for its own evaluation procedures and 
those of the several Commissions, and 
for the information of the President and 
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the Congress, the Board is authorized 
and directed to compile and maintain 
technical, economic, and statistical data 
for the purpose of appraising the several 
Commissions’ Advance Programs and 
their constituent projects and activities, 
such data to include information as to 
the estimated and actual costs, benefits, 
and reimbursement, and information as 
to the degree to which resource develop- 
ment has achieved the purpose and policy 
of this Act. 

9(h) The Board is authorized and di- 
rected to review periodically all au- 
thorized federal projects, activities, and 
programs for or incidental to resource 
development and from time to time to 
submit to the President for transmission 
to the Congress a report on the advisa- 
bility of initiating, continuing, or modify- 
ing any one or more of them. 

9(i) In December of each year, the 
Board shall submit to the President for 
transmission to the Congress a report 
covering the operations of the Board dur- 
ing the preceding fiscal year, and such 
report shall include a comparative sum- 
mary of the operations of each Commis- 
sion during such fiscal year. 

9(j)-(1) [Authorize appointment of 
non-Civil-Service personnel and perform- 
ance of necessary and appropriate func- 
tions, and require cooperation of federal 
agencies involved. | 


Sec. 10—Advance Programs 


10(a) Each Commission is authorized 
and directed to cause to be made compre- 
hensive surveys and studies within its 
territorial jurisdiction and to prepare, as 
rapidly as practicable and within not 
more than two years after its organiza- 
tion, a comprehensive Twenty-Year Ad- 
vance Program for all federal participa- 
tion in resource development within its 
territorial jurisdiction in harmony with 
the purpose and policy of this Act. Such 
Program shall thereafter be kept up-to- 
date by means of at least an annual revi- 
sion and shall continuously cover a pe- 
riod of twenty years beyond each such 
revision. 
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10(b) Each Commission is authorized 
and directed to utilize the services of any 
federal agencies in the conduct of so much 
of such surveys and studies as relates to 
the functions of each such agency; and 
each such agency is authorized and di- 
rected to furnish such services and to aid 
the Commission in the preparation and 
revisions of its Advance Program. 

10(c) In accordance with such regu- 
lations and procedures as the Board may 
prescribe, such Advance Programs shall: 

10(c)(1) be so planned for prosecu- 
tion on a comprehensive multiple-purpose 
basis as to achieve maximum sustained 
usefulness of resources for all beneficial 
purposes ; 

10(c)(2) describe, in such detail as 
may be practicable, each constituent proj- 
ect and activity in such a manner as to 
show the essential physical and economic 
characteristics of each, including its con- 
tribution and relation to the Advance 
Program and to resource development ; 

10(c)(3) reflect the Commission’s 
judgment of the priority in importance 
and scheduling of each constituent project 
and activity ; 

10(c)(4) specify in detail the manner 
in which each constituent project and ac- 
tivity and such Advance Program as a 
whole conform to the purpose and policy 
of this Act; 

10(c)(5) specify, in such detail as may 
be practicable, with respect to each proj- 
ect and activity within such Advance 
Program, the Commission’s estimate of 
the expenditures required for the comple- 
tion of each such project and activity and 
of the reimbursement to be returned to 
the United States therefrom; and 

10(c)(6) specify, in such detail as 
may be practicable, with respect to each 
project and activity relating to federal 
participation in resource development 
within the Commission’s territorial juris- 
diction, including those existing, those 
authorized, and those for which authori- 
zation is or will be sought: 

10(c)(6)(i) The Commission’s  esti- 
mate of the capital expenditures and op- 
eration and maintenance expenditures re- 
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12(b)(1) Direct; examinations, inves- 
tigations, surveys, studies, designs, and 
plans; land acquisition, rights-of-way, 
and utility replacement; construction; 
administration and overhead; use of 
money; and any other direct investment 
cost measurable in dollars. 

12(b) (2) Indirect; displacement or re- 
location of population; loss of land and 
minerals; and any other indirect invest- 
ment cost measurable in dollars. 

12(c) Annual Costs: Such Statement 
shall include dollar estimates of annual 
costs on the basis of amortization of the 
total direct and indirect investment costs 
within 50 years, with interest at the cur- 
rent federal long-term borrowing rate. 
Such annual costs shall include: operation 
and maintenance, including administra- 
tion, overhead, and payments to states 
and local governments ; replacements ; in- 
terest and amortization; increase in the 
annual cost of maintaining and operating 
existing public services; and any other 
annual cost measurable in dollars. 

12(d) Annual Benefits; Such State- 
ment shall include dollar estimates of the 
following annual benefits : 

12(d)(1) Primary; increase in net in- 
come from land made possible by conser- 
vation treatment of watershed lands; re- 
duction in flood damage and increase in 
net income from property made possible 
by flood control; savings in transporta- 
tion costs on existing traffic by water- 
ways as compared with movement by al- 
ternative means, and similar savings in 
cost of moving new traffic made possible 
by navigation improvements; increase in 
net income from additional production of 
farm products made possible by irriga- 
tion, drainage, or other land reclamation; 
value of electric power; value of water 
supply for domestic, municipal, industrial, 
and stock-watering purposes; savings in 
costs of water treatment through control 
of pollution; and any other primary an- 
nual benefit measurable in dollars. 

12(d)(2) Secondary: contributions to 
regional or national development, and any 
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other secondary annual benefit measurable 
in dollars. 

12(e) To the extent not measurable in 
dollars, such Statement shall include ap- 
praisals on a judgment basis of: 

12(e)(1) Disadvantages; loss of fish 
and wildlife values; loss of scenic, recre- 
ational, and historical values; and any 
other loss to the Nation’s resource base 
or other disadvantage not measurable in 
dollars. 


12(e)(2) 
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Advantages: increase in fish 
and wildlife values; increase in scenic, 
recreational, and historical values; in- 
crease in the value and useful life of res- 
ervoirs through reduction of siltation; 
and any other contribution to the preser- 
vation of the Nation’s resource base or 
other advantage not measurable in dollars. 

12(f) Each such disadvantage or ad- 
vantage shall be described in detail and 
classified in accordance with standards 
of importance to be prescribed by the 
Board. No Commission shall submit a 
request for authorization of any project 
or activity if, within the meaning of the 
terms as used in this section, the total 
of the estimated annual costs exceeds the 
total of the estimated annual benefits un- 
less such request be accompanied by such 
Commission’s categorical and detailed 
finding that the advantages so far out- 
weigh the disadvantages as to warrant 
authorization. 


Sec. 13—-Appropriations 


[Provides for the preparation and sub- 
mission to the Board of Review by each 
Basin Commission of an Annual Re- 
source Budget for the Board’s adjustment 
and consolidation of such Budgets into 
a National Resource Budget. It explicitly 
requires that the annual requests for 
funds for federal resource development 
activities be submitted as a unit and so 
considered by Congress. ] 


Sec. 14—Reimbursement 


14(a) In order to facilitate reimburse- 
ment through direct charges where prac- 
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quired for each of the first six years, such 
expenditures to be subdivided to show the 
amounts allocated to each purpose re- 
ferred to in Section 2 of this Act and to 
show the allotment of such amounts 
among the affected federal agencies; and 

10(c)(6) (it) the Commission’s  esti- 
mate of the reimbursement to be returned 
to the United States during each of the 
first six years, such reimbursement to be 
subdivided to show the amounts attributed 
to each purpose referred to in Section 2 


of this Act and the allotment of such 
amounts among the affected federal 
agencies. 

10(d) The Board shall prepare a con- 


solidation of such Advance Programs in 
the form of a National Twenty-Year Ad- 
vance Program and shall furnish a copy 
of such National Program and of each 
Commission’s Advance Program to each 
Commission, to each federal agency con- 
cerned, and to the President for trans- 
mission to the Congress. A summary of 
such National Program shall be pub- 
lished in a manner to permit ready under- 
standing and evaluation by the public. 


Sec. 11—Authorizations 


11(a) From and after 
195.., no proposal for or respecting any 
new examination, investigation, survey, 
study, plan, design, project, activity, pro- 
gram, budget estimate, or request for 
funds for or incidental to resource devel- 
opment shall be deemed authorized, or be 
submitted to the Congress by any federal 
agency, except in conformity with the 
provisions of this Act. 

11(b) Each Commission shall, in June 
of each year and as provided for in Sec- 
tion 9 of this Act, submit through the 
Board a request for authorization of the 
prosecution of such additional projects 
and activities relating to resource devel- 
opment within its territorial jurisdiction 
as in its judgment may be effectively un- 
dertaken in harmony with the provisions 
of this Act during the six years beginning 
the first day of July of the vear follow- 
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ing; a request for authorization may be 
similarly submitted at such other times 
as the Commission deems warranted by 
exceptional circumstances. 

11(c) Prior to submission of a request 
for authorization, each Commission may 
hold hearings thereon at such times and 
places and take such testimony as it deems 
appropriate. Upon timely request of any 
state lying wholly or in part within the 
territorial jurisdiction of such Commis- 
sion, or upon timely request of any af- 
fected federal agency, such Commission 
shall hold such a hearing to provide full 


opportunity for oral and written pres- 
entation of views on such request for 
authorization. 


11(d) Whether or not such a hearing 
is held, any state lying wholly or in part 
within the territorial jurisdiction of a 
Commission or any affected federal 
agency may file with such Commission a 
written statement of its views on a re- 
quest for authorization. 

11(e)-(f) [Detail special handling of 
requests for authorizations including ag- 
ricultural production objectives and con- 
tents of reports accompanying all authori- 
zation requests. ] 


Sec. 12—Evaluation 


12(a) Each request by a Commission 
for authorization pursuant to Section 11 
of this Act shall be accompanied by an 
evaluation set forth on a standard form 
of Investment Appraisal Statement. The 
Board is authorized and directed, in co- 
operation with the several Commissions, 
to develop and prescribe, and within its 
discretion to revise, uniform standards 
and methods for evaluation and a stand- 
ard form of Investment Appraisal State- 
ment. Each evaluation by a Commission 
and each report thereon by the Board 
shall conform to such standards and 
methods and shall be set forth on such 
Statement. 


12(b) Investment Costs; Such State- 


ment shall include dollar estimates of the 
following investment costs: 
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12(b)(1) Direct; examinations, inves- 
tigations, surveys, studies, designs, and 
plans; land acquisition, rights-of-way, 
and utility replacement; construction; 
administration and overhead; use of 
money; and any other direct investment 
cost measurable in dollars. 

12(b)(2) Indirect: displacement or re- 
location of population; loss of land and 
minerals; and any other indirect invest- 
ment cost measurable in dollars. 

12(c) Annual Costs; Such Statement 
shall include dollar estimates of annual 
costs on the basis of amortization of the 
total direct and indirect investment costs 
within 50 years, with interest at the cur- 
rent federal long-term borrowing rate. 
Such annual costs shall include: operation 
and maintenance, including administra- 
tion, overhead, and payments to states 
and local governments ; replacements ; in- 
terest and amortization; increase in the 
annual cost of maintaining and operating 
existing public services; and any other 
annual cost measurable in dollars. 

12(d) Annual Benefits; Such State- 
ment shall include dollar estimates of the 
following annual benefits : 

12(d)(1) Primary: increase in net in- 
come from land made possible by conser- 
vation treatment of watershed lands; re- 
duction in flood damage and increase in 
net income from property made possible 
by flood control; savings in transporta- 
tion costs on existing traffic by water- 
ways as compared with movement by al- 
ternative means, and similar savings in 
cost of moving new traffic made possible 
by navigation improvements; increase in 
net income from additional production of 
farm products made possible by irriga- 
tion, drainage, or other land reclamation; 
value of electric power; value of water 
supply for domestic, municipal, industrial, 
and stock-watering purposes; savings in 
costs of water treatment through control 
of pollution; and any other primary an- 
nual benefit measurable in dollars. 

12(d)(2) Secondary: contributions to 
regional or national development, and any 
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other secondary annual benefit measurable 
in dollars. 

12(e) To the extent not measurable in 
dollars, such Statement shall include ap- 
praisals on a judgment basis of: 

12(e)(1) Disadvantages; loss of fish 
and wildlife values; loss of scenic, recre- 
ational, and historical values; and any 
other loss to the Nation’s resource base 
or other disadvantage not measurable in 
dollars. 

12(e)(2) Advantages: increase in fish 
and wildlife values; increase in scenic, 
recreational, and historical values; in- 
crease in the value and useful life of res- 
ervoirs through reduction of siltation; 
and any other contribution to the preser- 
vation of the Nation’s resource base or 
other advantage not measurable in dollars. 

12(f) Each such disadvantage or ad- 
vantage shall be described in detail and 
classified in accordance with standards 
of importance to be prescribed by the 
Board. No Commission shall submit a 
request for authorization of any project 
or activity if, within the meaning of the 
terms as used in this section, the total 
of the estimated annual costs exceeds the 
total of the estimated annual benefits un- 
less such request be accompanied by such 
Commission’s categorical and detailed 
finding that the advantages so far out- 
weigh the disadvantages as to warrant 
authorization. 


Sec. 13—Appropriations 


[Provides for the preparation and sub- 
mission to the Board of Review by each 
Basin Commission of an Annual Re- 
source Budget for the Board’s adjustment 
and consolidation of such Budgets into 
a National Resource Budget. It explicitly 
requires that the annual requests for 
funds for federal resource development 
activities be submitted as a unit and so 
considered by Congress. ] 


Sec. 14—Reimbursement 


14(a) In order to facilitate reimburse- 
ment through direct charges where prac- 
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ticable and otherwise through the co- 
operation of states and local governments, 
each request for authorization submitted 
in accordance with the provisions of Sec- 
tion 11 of this Act shall include specific 
plans and provisions designed to assure 
maximum reimbursement, not in excess 
of cost, in accordance with the following 
general principles and consistently with 
the classification of purposes provided for 
in Section 2 of this Act and with the clas- 
sification of benefits provided for in Sec- 
tion 12 of this Act: 

14(a)(1) so far as possible, costs allo- 
cated to purposes producing primary 
benefits shall, to the extent of such bene- 
fits, be reimbursed through direct charges 
to beneficiaries ; 

14(a)(2) remaining costs allocated to 
purposes producing primary benefits shall, 
to the extent of such benefits, be reim- 
bursed through agreements with states or 
local governments ; 

14(a)(3) costs allocated to purposes 
producing secondary regional benefits 
shall, to the extent of such benefits, be 
reimbursed through agreements’ with 
states or local governments ; and 

14(a)(4) all other costs, including 
costs allocated to purposes producing ad- 
vantages not measurable in dollars, shall 
be borne by the United States. 

14(b) The following provisions shall, 
on the basis of an allocation of costs made 
by the Commission, govern reimburse- 
ment as to each project or activity or 
part thereof authorized pursuant to this 
Act: 

14(b)(1) Conservation Treatment of 
Watershed Lands; At such times as in 
the judgment of the Commission will best 
protect the proposed federal investment 
in conservation treatment of watershed 
lands, the head of the federal agency re- 
sponsible for the conservation-treatment 
function shall execute one or more repay- 
ment contracts with one or more organi- 
zations representing the primary bene- 
ficiaries, and such contracts shall provide 
for payment of an annual amount suffi- 
cient to cover: that part of the annual 


operation and maintenance costs allo- 
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cated to conservation treatment; the cost 
of replacements allocated to conservation 
treatment; and repayment without  in- 
terest, for a period of not to exceed 50 
years beginning the first year after the 
initiation of such conservation treatment, 
of so much of the capital investment allo- 
cated to conservation treatment as such 
agency head shall annually determine 
after consideration of the ability of such 
beneficiaries to pay in relation to their 
net income derived from the project or 
activity during the prior year and to cur- 
rent agricultural production and market- 
ing conditions. Beyond such period not 
to exceed 50 years, payments shall be 
limited to that part of annual operation 
and maintenance costs allocated to con 
servation treatment and the cost of re 
placements allocated to  conservatior 
treatment. 

An agreement shall be similarly exe 
cuted with one or more states or loca 
governments which shall provide for re 
payment, without interest and within not 
to exceed 50 years, of an amount equiva- 
lent to the secondary regional benefits 
resulting from conservation treatment 
which it is estimated will be produced 
by the project or activity. 

All remaining conservation-treatment 
costs shall be borne by the United States 

14(b) (2) Flood Control; At such time 
as in the judgment of the Commission 
will best protect the proposed federal 
flood-control investment, agreements shall 
be executed with one or more states o1 
local governments which shall provide for 
payments sufficient to cover: that part of 
the annual operation and maintenance 
costs allocated to flood control; the cost 
of replacements allocated to flood control ; 
and repayment, without interest and 
within not to exceed 50 years, of the 
capital investment allocated to flood con- 
trol to an extent corresponding with the 
production of primary benefits and sec- 
ondary regional benefits. 

All remaining flood-control costs shall 
be borne by the United States. 

14(b)(3) Navigation: The Commis- 
sion and the Board shall recommend the 
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nature and extent of any local contribu- 
tion to be required as a condition prece- 
dent to undertaking the project or ac- 
tivity involved, to reimburse the United 
States for any navigation benefits con- 
ferred specially upon local interests. Ex- 
cept to the extent that the Congress may 
prescribe such conditions, all navigation 
costs shall be borne by the United States 
until and unless the Congress shall pre- 
scribe a general reimbursement standard 
after further consideration of charges for 
transportation by all means, including 
transportation by water. 

14(b) (4) (4) irrigation: At such time 
as in the judgment of the Commission 
will best protect the proposed federal ir- 
rigation investment, and except to the 
extent that provision is made for recovery 
of costs by water-service contracts made 
pursuant to this Subsection (b) (4), the 
head of the federal agency responsible for 
the irrigation function shall execute one 
or more contracts with one or more or- 
ganizations representing the primary 
beneficiaries, and such contracts shall 
provide for payment of an annual 
amount sufficient to cover: that part of 
the annual operation and maintenance 
costs allocated to irrigation; the cost of 
replacements allocated to irrigation; and 
repayment without interest, for a period 
of not to exceed 50 years from the date 
of delivery of water for an irrigation 
block, of so much of the capital invest- 
ment allocated to irrigation as such 
agency head shall annually determine 
after consideration of the ability of such 
beneficiaries to pay in relation to their 
net income derived from the project or 
activity during the prior year and to cur- 
rent agricultural production and market- 
ing conditions. Beyond such period not 
to exceed 50 years, payments shall be 
limited to that part of the annual opera- 
tion and maintenance costs allocated to 
irrigation and the cost of replacements 
allocated to irrigation. 

An agreement shall be similarly exe- 
cuted with one or more states or local 
governments which shall provide for re- 
payment, without interest and within not 


to exceed 50 years, of an amount equiva- 
lent to the secondary regional benefits 
resulting from irrigation which it is esti- 
mated will be produced by the project or 
activity. 

14(b)(4) (ii) if in the judgment of 
the Commission the federal irrigation in- 
vestment will not be jeopardized thereby, 
the head of the federal agency responsible 
for the irrigation function may enter into 
water-service contracts for short or long 
terms, which contracts shall provide for 
payment in advance of an annual amount 
sufficient to cover: an appropriate share 
of that part of the annual operation and 
maintenance costs allocated to irrigation; 
an appropriate share of the cost of re- 
placements allocated to irrigation; and 
repayment without interest of so much of 
the capital investment allocated to irriga- 
tion as such agency head shall annually 
determine after consideration of the abil- 
ity of such beneficiaries to pay in relation 
to their net income derived from the 
project or activity during the prior year 
and to current agricultural production and 
marketing conditions: Provided, however, 
That the cost of any irrigation water 
distribution works constructed by the 
United States shall be separately covered 
by repayment contracts as provided for 
in Subsection (b) (4) (i) of this section: 
and Provided further, That an agreement 
shall have been executed with one or 
more states or local governments which 
shall provide for payment, without in- 
terest and within not to exceed 50 years, 
of an amount equivalent to the secondary 
regional benefits resulting from irrigation 
which it is estimated will be produced by 
such project or activity. Such water- 
service contracts shall include a right of 
renewal. 

14(b) (4) (it) in addition to any of 
the contracts provided for in this Sub- 
section (b)(4), the head of the federal 
agency responsible for the irrigation func- 
tion is authorized to enter into a water- 
service contract for short or long terms 
with any individual primary beneficiary 
to provide water for the irrigation of land 
held by such beneficiary in excess of any 


acreage limitation under existing law at 
rates sufficient to cover: an appropriate 
share of the annual operation and main- 
tenance costs allocated to irrigation; an 
appropriate share of the cost of replace- 
ments allocated: to irrigation, amortiza- 
tion of an appropriate share of the capital 
investment allocated to irrigation within 
not to exceed 50 years from the date of 
delivery of water; and interest on an 
appropriate share of the unamortized por- 
tion of such investment at the current fed- 
eral long-term borrowing rate: Provided, 
however, That the cost of any irrigation 
water distribution works constructed by 
the United States shall be separately cov- 
ered by repayment contracts, as provided 
for in Subsection (b) (4) (i) of this sec- 
tion. Each such water-service contract 
shall include a right of renewal. 

14(b) (4) (iv) With respect to each ir- 
rigation project, division of a project, 
or activity to which the standards of this 
Subsection (b)(4) shall apply, and at 
such time as in the judgment of the Com- 
mission will best protect the federal irri- 
gation investment, one or more agree- 
ments shall be executed by the head of 
the federal agency responsible for the 
irrigation function with one or more or- 
ganizations representing the primary 
beneficiaries, or states, or local govern- 
ments whereby one or more of them shall 
guarantee reimbursement to the United 
States of the value, as determined by such 
agency head, of the use of any project 
waters which recharge ground water sup- 
plies to the benefit of users who do not 
agree to reimburse the United States for 
such benefit. 

14(b)(4)(v) All irrigation costs not 
covered as provided for in this Subsection 
(b)(4) shall be borne by the United 
States. 

14(b) (5) Drainage: At such time as 
in the judgment of the Commission will 
best protect the proposed federal drain- 
age investment, one or more repayment 
contracts shall be executed with one or 
more organizations representing the pri- 
mary beneficiaries, or states, or local 
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governments, which shall include repay- 
ment standards conforming respectively 
with those prescribed in Subsection 
(b)(4) (i) of this section, except that 
payments shall extend over periods of not 
to exceed 50 years from the date of com- 
pletion of construction. 

All remaining drainage costs shall be 
borne by the United States. 

14(b)(6) Power; Rates charged shall 
be sufficient to cover: that part of the 
annual operation and maintenance costs 
allocatéd to power; the cost of replace- 
ments allocated to power; payments to 
states and local governments in an amount 
equal to taxes which would have been 
payable on acquired property if the proj- 
ect had not been built, such amount to 
be computed at the tax rate at the time 
of acquisition and to be limited to so 
much of the acquired property as the 
Commission shall allocate to power; 
amortization of the capital investment al- 
located to power within not to exceed 50 
years; and interest on the unamortized 
portion of such investment at the current 
federal long-term borrowing rate. 

14(b)(7) Water Supply Other Than 
for Irrigation: Reimbursement of cost 
allocated to furnishing of water for pur- 
poses other than irrigation shall be ac- 
complished in accordance with the stand- 
ard prescribed in Subsection (b)(6) of 
this section, and contracts shall include a 
right of renewal. 

14(b)(8) Pollution Control; At such 
time as in the judgment of the Commis- 
sion will best protect the proposed federal 
investment in pollution control, an agree- 
ment shall be executed with one or more 
states, local governments, or industrial 
firms, which agreement shall provide for 
payments sufficient to cover: that part of 
the annual operation and maintenance 
costs allocated to pollution control ; repay- 
ment within not to exceed 50 years of the 
capital investment allocated to pollution 
control to an extent corresponding with 
the production of primary benefits and 
secondary regional benefits; and interest 
on a corresponding share of the unamor- 
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tized portion at the current federal long- 
term borrowing rate. 

All remaining pollution-control costs 
shall be borne by the United States. 

14(b)(9) Recreation and Fish and 
Wildlife: All cost allocated to recreation 
and preservation and enhancement of fish 
and wildlife resources shall be borne by 
the United States except to the extent of 
provision for fees and except where pro- 
vision is made for recreational facilities 
of primarily local significance the cost of 
which shall be borne by the local interests 
benefiting. 

14(b)(10) Other Costs; Any other 
costs shall be provided for consistently 
with the general principles set forth in 
Subsection (a) of this section. 

14(c) [Authorizes necessary and ap- 
propriate rules. ] 


Sec. 15—Disposition of Proceeds 


All monies received by any federal 
agency from or incidental to the operation 
of any project or activity or part thereof 
authorized pursuant to the provisions of 
this Act shall be transferred to and cov- 
ered into the General Treasury as “miscel- 
laneous receipts”: Provided, however, 
That such part of revenues as are col- 
lected to cover payments to states and 
local governments in accordance with the 
provisions of Section 14(b) of this Act 
shall be payable to such states and local 
governments after the end of each fiscal 
year by the Secretary of the Treasury 
upon certification of the head of the fed- 
eral agency collecting such revenues. 


Sec. 16—Accounting 


| Requires the Board of Review to es- 
tablish uniform accounting for all federai 
activities in the water resource field. It 
requires that the accounts of each Com- 
mission reflect comprehensively all federal 
expenditures and reimbursements, and 
that the Board establish and maintain a 
consolidation of such accounts reflecting 
the status of federal investment in re- 
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Sec. 17—Water Supply and Use 


In order to aid in carrying out the 
provisions of this Act and to assist the 
Congress in its consideration of legisla- 
tion supplementary to this Act, the Secre- 
tary of the Interior is authorized and di- 
rected, acting through the United States 
Geological Survey, to compile and ana- 
lyze data on the total supply of water 
available in the United States on an an- 
nual basis to serve existing and potential 
cemands for and actual use of water for 
domestic, municipal, industrial, agricul- 
tural, and other consumptive purposes. 
Such data on annual supply and use shall 
be subdivided according to the territorial 
jurisdictions of the several Commissions 
and further subdivided within each such 
jurisdiction as each Commission shall de- 


ba: _ termine to be most useful in the execution 


of its functions under this Act. Once 
tary shall prepare an annual report on 
such data for the preceding year together 
with his forecasts of probable supply and 
use for each of the ensuing twenty years. 
Copies of such report shall be furnished 
to each Commission, the Board, each fed- 
eral agency concerned, and the Congress. 


Sec. 18—Structures and Obstructions 


[ Provides that no obstructions or struc- 
tures affecting the interests of interstate 
and foreign commerce shall be placed 
across, along, or in any of the waters over 
which Congress has jurisdiction without 
the consent of the Commission concerned. | 


Sec. 19—Existing Law 


[Provides for the relationship of this 
Act to existing law.] 


Sec. 20 & 21—Liberal Construction & 
Separability 
[Contains the usual provisions for lib- 
eral construction and for the separability 
of provisions where any single provision 
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Fort Worth, Tex., by Louis W 
Chairman, Arkansas-W hite-Red 
Tulsa, Okla. 
national 


STUDY of all phases of soil and 
A water development is under way 
in the Arkansas, the Red, and the 
White River basins. This study is 
unique in two ways: it is the broadest 
study that Congress has yet authorized, 
and it marks the first time that an inter- 
agency committee has had the responsi- 
bility, from the start, of an examination 
and survey for the preparation of a 
comprehensive plan for river basin 
development. 

There have been many previous 
studies of soil and water problems by 
the agencies with primary interests in 
these problems. The Corps of Engi- 
neers has made many studies for flood 
control and allied purposes within these 
three river basins, and it is building 
and has built several projects that serve 
not only the primary purpose of flood 
control, but water conservation, 
fish and wildlife protection, pollution 
abatement, and other purposes. Two 
other construction agencies in the soil 
and water field, the Dept. of Agricul- 
ture and the Dept. of Interior, have also 
made studies, constructed projects, and 
initiated programs. 

Under former survey procedures, the 
individual agencies, in the course of 
their studies, called upon other agencies 


also 


By Louis W. Prentiss 


A rors pre sented on Oct. 15, 1951, at the Southwe oye Meeting, 
. Prentiss, Colonel, Corps of Engineers, 
Basins 
The description implements the foregoing discussion of 
water policy legislation in providing a picture of a river basin 
program at the peak of activity now authorized by Congress. 


Study o Arkansas- White-Red River — 


Inter-Agency Committee, 


for information and, upon completion of 
a report, submitted it to the interested 
states and agencies for comment before 
forwarding it to Congress. There is 
an essential difference between that 
procedure and the interagency proce- 
dure being followed in the Arkansas- 
White-Red River study. From the 
very beginning, each state and each 
agency has participated in the study as 
it developed and has had every op- 
portunity to see that its ideas are given 
full recognition. 
Flood Control Act | 

The Flood Control Act of 1950 di- 
rected the Chief of Engineers to make a 
study of the three basins with a view 
to developing a comprehensive, inte- 
grated plan of improvement for seven- 
teen specific purposes: flood control, 
drainage, runoff and waterflow retarda- 
tion, navigation, domestic water sup- 
ply, municipal water supply, recla- 
mation, irrigation, development — ot 
hydroelectric power, utilization of hy- 
droelectric power, conservation of soil 
resources, conservation. of forest re- 
sources, conservation of fish and wild- 
life resources, recreation, salinity con- 
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trol, sediment control, and pollution 
abatement. It is not to be assumed that 


Te 


some of these purposes are incidental 
to others. Each bears the weight of 
its own importance to the people of the 
basins and to the nation. 

The act directed that there be co- 
dination w:th the Dept. of Interior, the 
Dept. of Agriculture, the Federal Power 
Commission, and other appropriate 
federal agencies, and with the states. 
The President, by a letter dated May 
19, 1950, to the secretaries of the inter- 
ested federal departments, requested: 
that the coordination contemplated by 
the act be accomplished through the 
establishment of an interagency com- 
mittee. He also stated that he consid- 
ered it desirable, because of the lan- 
guage of the act, that the Dept. of the 
Army be designated as the chairman 
agency. He indicated that he consid- 
ered it essential that the federal agen- 
cies draw fully upon the experience 
and ideas of the people of the area and 
that the final report carry the concur- 
rence or comments of each affected 
state. As will be shown, not only the 
letter, but the spirit, of these instruc- 
tions has been carried out. 

The Federal Inter-Agency River Ba- 
sin Committee in Washington, by reso- 
lution in June 1950, established the 
Arkansas-White-Red Basins Inter- 
Agency Committee, and the commit- 
tee’s first meeting was held in Okla- 
homa City on July 28, 1950. Two 
other field interagency committees, one 
in the Missouri basin, the other in the 
Columbia basin, had been in operation 
for several years; however, the func- 
tions of both are largely to coordinate 
and administer plans of development 
drawn up, to some extent, by individual 
agencies. 


Geography and Topography 


Before the organization and opera- 
tion of the Arkansas-White-Red Ba- 
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sins Inter-Agency Committee is dis- 
cussed, the geography and topography 
of the three-basin area should be de- 
scribed briefly. The territory with 
which this committee is concerned cov- 
ers an area of 180,000,000 acres that 
stretches from the Mississippi River to 
the Continental Divide (Fig. 1). The 
Arkansas River flows 1,450 miles from 
its headwaters in central Colorado 
through southern Kansas, northeastern 
Oklahoma, and across Arkansas to 
empty into the Mississippi River. Its 
drainage area includes southeastern 
Colorado, northeastern New Mexico, 
the northern portion of the Texas Pan- 
handle, southern Kansas, a large por- 
tion of Oklahoma, central Arkansas, 
and a small area of southwestern Mis- 
souri. The extreme western part of 
the Red River watershed reaches into 
eastern New Mexico. It flows for a 
thousand miles through the Texas 
Panhandle and portions of both Okla- 
homa and Texas where it forms a state 
line and drains southern Arkansas and 
northern Louisiana. The 700-mile 
White River, rising in northwestern 
Arkansas, flows into Missouri and back 
down through Arkansas to join the 
Mississippi at about the same point as 
does the Arkansas River. Including 
its major tributary, the Black River, 
the White River drains a considerable 
portion of southern Missouri and 
northern Arkansas. 

The wide expanse of this territory 
includes varied types of terrain. In the 
high, mountainous western portions 
there are the clear, rushing, snow-fed 
streams. These streams converge to 
reach across the semiarid plains where 
flows frequently are intermittent ; then 
they become the sluggish rivers char- 
acteristic of the alluvial valleys. There 
is heavy rainfall in the semitropical cli- 
mates around the mouth of the Red 
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River, averaging considerably more The 7,200,000 people who made their 


than 50 in. per yr. A marked scarcity 
of precipitation characterizes the semi- 
arid plains of the western part of the 
territory where there is less than 10 in. 
of annual rainfall. The annual rate of 
evaporation, always an important fac- 
tor in planning water projects, varies, 
generally from east to west, from 55 in. 
to approximately 114 in. Soil types 
ind vegetable growth also vary widely 
hroughout the basins. 

Mineral resources are a valuable as- 
set to the area. There are large de- 
posits of coal, particularly in Colorado. 
Large quantities of oil and natural gas 
are found in Kansas, Texas, Oklahoma, 
Arkansas, and Louisiana. Approxi- 
nately 90 per cent of this country’s 
cnown bauxite reserves are in Arkan- 


sas. Lead and zinc are found in Mis- 
souri, Kansas, Oklahoma, and Arkan- 
sas. Deposits of many other minerals 


are scattered across the three water- 


sheds. 


Economy and Population 

At present, the area is predominately 
agricultural, with major areas devoted 
largely to livestock, although, in a re- 
cent study made for the interagency 
committee, the Dept. of Commerce 
found that, during the past ten years, 
the three basins had one of the most 
marked trends toward urbanization in 
the United States. From 1940 to 1950, 
the number of people living in the cities 
and towns increased by more than 700,- 
000 persons, or by almost 30 per cent. 
At the same time, the rural population 
lost 775,000 persons, or a little more 
than 16 per cent. Nationally, the rural 
population increased 7 per cent. Some 
of the planning problems facing the 
committee are indicated by these facts 
and by the Dept. of Commerce forecast 
of an increase of more than 900,000 per- 
sons by 1975. 


homes in these basins in 1950 repre- 
sented less than 5 per cent of the coun- 
try’s population, although the three 
basins include approximately 9 per 
cent of its total area. The future of 
these people and the development of 
their area are tied closely to the use 
which can be made of the basic natu- 
ral resources. Most of the problems 
of soil and water development follow 
watershed lines, but trade areas so of- 
ten overlap that many people outside 
the geographic boundaries have an im- 
mediate, though not direct, interest in 
the planning for the Arkansas-White- 
Red River basins. 


Committee Work and Organization 


In carrying out its mission of pre- 
paring a comprehensive plan for de- 
velopment of the soil and water re- 
sources of the three-basin area, the 
committee must plan, not only for bet- 
ter use of these resources for today’s 
conditions, but also for the needs of the 
reasonably foreseeable future. The 
states must outline the general type of 
economy toward which they are work- 
ing under the master planning carried 
on by their own organizations. If some 
locality is thinking in terms of an indus- 
trial growth, the possibilities of plan- 
ning to enhance such a growth will be 
thoroughly examined by the commit- 
tee. If agricultural expansion and 
stabilization have favorable prospects, 
the committee’s planning will explore 
the possibilities in that direction. The 
potentials in water and soil develop- 
ment will be determined, but guidance 
from the states will be expected in deci- 
sions affecting the future course of 
their development. 

The committee is composed of repre- 
sentatives of the Dept. of Defense ; the 
Dept. of ere the Dept. of In- 
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terior; the Dept. of Commerce; the 
Federal Power Commission; the Fed- 
eral Security Agency; and the gover- 
nors of Louisiana, Missouri, Arkansas, 
Texas, Kansas, Colorado, Oklahoma, 
and New Mexico. In all, 26 federal 
agencies are represented by the six 
federal members. Each governor has 
designated a representative to act for 
him in his absence and this official, in 
turn, represents the interested state 
agencies. 

It is the committee’s job to plan effi- 
ciently and thoroughly. Duplication 
must be eliminated, and conflicting pur- 
poses must be resolved. The skills of 
the experts in the various organiza- 
tions will be utilized throughout the 
study. It is recognized, however, that 
this is not only a technical task but 
one involving the broadest concepts of 
economic development. 

The job is big. Policy decisions are 
made by the fourteen interagency 
members. Unlike a legislative group 
which lays down only guides for the 
execution of work, the committee must 
supervise planning. There is not 
enough time for the committee itself to 
take up, discuss, and come to a decision 
on the countless problems that arise in 
studying every phase of soil and water 
development in the basins; hence or- 
ganization was the first problem. 

At the first meeting, the organization 
for the early part of the work was per- 
fected. All pertinent basic data avail- 
able to each state and agency were in- 
dexed to avoid duplication in obtain- 
ing the information necessary to carry 
on the study. The same general pro- 
cedure was followed with maps. <A 
central map file and a central library 
were established in Tulsa for those 
items requiring frequent reference by 
the forces there. A subcommittee of 
expert engineers representing each 
federal agency was estab- 
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lished to determine the quantity and 
quality of water at state lines or other 
critical points. 

The practice of holding technical 
conferences between regular meetings 
was adopted to assure the solution of 
all technical problems. A series of 
seventeen public hearings were sched- 
uled throughout the basins to give 
every state, group, and individual an 
opportunity to express opinions on the 
nature of the ultimate goal. 

By the end of 1950, the public hear- 
ings had been completed. The views 
expressed in these hearings were con- 
densed into a check list that will al- 
ways be ready and available through- 
out the planning work. 

The states outlined their needs. 
They have, and will continue to de- 
scribe these needs in greater detail. 

Also in 1950, a general inventory of 
resources as a basis for further investi- 
gation was completed. A coordinated 
budget was worked out, making certain 
that no activities overlapped. 


Work Groups and Plans 


Early in 1951, work groups were or- 
ganized to carry on from the point 
reached in the early stages of the work. 
These groups were formed on a func- 
tional basis—a work group for each of 
the various functions. The states have 
membership on all groups, and the fed- 
eral agencies are represented wherever 
they have an interest in the function, 
the agency with the primary interest 
having chairmanship. Integration of 
purposes was thus assured at the work- 
ing level as well as at the policy level. 

To insure cross-coordination—that 
is, coordination between functional 
work groups—the governors’ repre- 
sentatives were given the responsibility 
of ascertaining that the proper inter- 
relation of functions was maintained 
on problems in their respective states. 
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Each work group formally outlined 
the procedures to be followed in the ac- 
complishment if its task. After that 
operation came the adjustment of the 
phasing of activities of the individual 
work groups so that the work of each 
would key in with the others. It is of 
no value—in fact it would be detri- 
mental—for one group to work ahead 
of the other groups. 

By the end of June 1951, the analy- 
sis of the resources and economic de- 
velopment of the area had been largely 
completed, bringing the survey to the 
next phase—that is, the investigation 
of present and potential problems. 
This phase was scheduled for comple- 
tion by the end of 1951. 

With the nature of the problems de- 
termined, the committee will be able 
to start working out possible solutions 
for them. This activity will not merely 
provide one solution for each problem, 
but will evaluate all of the more feasi- 
ble solutions that should be considered. 
The effects of the possible solutions on 
other purposes will be an important 
aspect and will be systematically stud- 
ied late in 1952. 

A considerable part of 1953 will be 
devoted to blocking out an overall 
plan, allocating costs, and determining 
the extent of local cooperation §re- 
quired. The results of the studies will 
then be evaluated and another series 
of hearings will be held to get the pub- 
lic’s reaction to the committee’s pro- 
posals. New information will be ap- 
plied in selecting a recommended plan. 

By that time and before plunging 
into the final 6-month phase of the 
study, the committee will stop and take 
stock of what has been accomplished. 
It will, of course, have been kept thor- 
oughly informed, through work-group 
reports, of the work accomplished in 
each phase and will have determined 


the important policy matters that will 
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serve as guides for these groups. At 
that point, however, a new reading will 
be taken to see that all work accom- 
plished is consistent throughout with 
the established policies. The members 
themselves, as the responsible agents, 
will make sure that the work of all 
technicians and specialists gives full 
consideration to the desires of the peo- 
ple as expressed in ‘the public hearings. 
The ground rules for the final comple- 
tion of the work will then be laid down. 
Finally, the report will be written, re- 
viewed, and revised. Revisions are to 
be completed by June 30, 1954, when 
the report is to be ready for final 
transmission. 


Disclosures 


A few facts on domestic and indus- 
trial water supply found by the Fed- 
eral Security Agency in this study 
may be of special interest: Approxi- 
mately 1,000 communities in the basins 
utilize public water systems which pro- 
vide more than 400 mgd to approxi- 
mately 3,500,000 people. In the west- 
ern portion, where the precipitation 
averages less than one-half that in the 
eastern portion, the per capita use of 
water was more than twice that of the 
eastern portion. Some of the western 
cities average more than 250 gpcd, 
and most cities average at least 100 
gped. Average consumption in all 
eastern cities was 50-100 gped. Per 
capita use in the basins generally in- 
creases with increasing population in 
cities up to the 50,000—100,000 class, 
and then it shows a tendency to drop 
off. Approximately four times as many 
communities use underground sources 
as use surface supplies. More large 
systems, however, use surface sources, 
so that approximately the same total 
amount is taken from each source. 

A complete survey of the industrial 
uses of water in the basins was not 
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feasible, but a relatively complete pic- 
ture was obtained. Reports were 
made covering 426 industrial plants, 
which used 730 mgd, or 1} times as 
much as the municipal users. A ma- 
jority of the plants utilized under- 
ground sources. As with municipal 
water consumption, industrial use 
tends to be greater where the supplies 
are more limited, although the pattern 
is neither as simple nor as consistent. 
Population, even when considering 
large segments of the three-basin area, 
apparently has little relation to indus- 
trial water use. 

The Arkansas basin, with 55 per 
cent of the population of the three- 
basin area, used 86 per cent of the in- 
dustrial water used in the entire area 
The most abundant supplies of water 
in the area are in Missouri, Arkansas, 
and Louisiana; yet the Arkansas- 
White-Red River basin portions of 
these states, with 39 per cent of the 
population, account for less than 12 
per cent of the total industrial water 
use in the area. 

The White basin, taken as a unit, ac- 
counted for less than 1 per cent of the 
total industrial use, although it has a 
plentiful supply of good quality surface 
water and has 11 per cent of the popu- 
lation of the three basins. 

Although the western part of Okla- 
homa is in a water-scarcity zone, in- 
dustrial use in the state as a whole 
was 70 per cent of the total for the Ar- 
kansas-White-Red River area. Okla- 
homa is the only one of the eight states 
entirely within the boundaries of the 
three basins; it has 31 per cent of the 
population. 

The total consumption reported for 
both municipal and industrial uses, 
from both ground and surface sources, 
was more than 1,250,000 acre-ft per 
yr. Approximately 80 times this 
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rivers into the Mississippi during an 
average year; this fact, however, gives 
little indication of the problems in 
meeting expanded water demands. As 
is shown, the greatest demand is widely 
removed from the greatest supply. 
The relationship between population 
and water demand is far from direct, 
particularly with industrial water. 
average year; this fact, however, gives 
Quality is an imporant factor ; scarcity 
and poor quality often go together. 
Dependability of supply during critical 
periods of low stream flows and low 
ground water tables is extremely im- 
portant. For these reasons, the most 
difficult phases of the study are yet to 
Much remains to be done on the 
study as a whole. No plans or pro- 
posals exist at present even on sub- 
areas. Comprehensive planning can- 
not be carried on without pausing after 
each major step and relating the find- 
ings on each purpose to all the other 
purposes. The task is not one that 
produces a certain number of finished 
products at a certain interim date. 
Although no specific projects or pro- 
grams can at present be recommended, 
it is believed that progress has been 
good. A sound foundation upon which 
to build the plan has been laid—a 
foundation that depends for its sup- 
port upon active state participation and 
a cooperative approach by all agencies 
involved. The Arkansas-White-Red 
Basins Inter-Agency Committee can- 
not only formulate a truly comprehen- 
sive and integrated plan for the devel- 
opment of the land and water resources 
of the three basins but, better still, can 
set the pattern for future river-basin 
developments—a pattern that will in- 
sure full consideration of the rights and 


desires of the people. 
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ISCREPANCIES in the litera- 

ture concerning the dosages of 
chlorine required for sulfide removal in 
water treatment have indicated the need 
for fundamental research on the reac- 
tion between sulfides and chlorine in 
dilute aqueous solutions. Usually in 


the literature it is assumed that chlo- 
rine oxidizes the sulfide to free sulfur 
(1, 2) and that the dosage required is 


based on the stoichiometric relation- 
ships pertaining to the reaction, Cl, + 
S-=2CI+S. Experimental  evi- 
dence, however, has been cited by some 
authors (3) to indicate that the dosage 
required sometimes approximates the 
stoichiometric value dictated by the re- 
action, 4Cl, + S~ + 4H,O = 8HC1 + 
Sa". 

Information concerning the reaction 
between very dilute sulfide solutions 
and chlorine is meager. Some excel- 
lent work dealing with the oxidation 
by hypochlorites of solutions containing 
40 to 2,000 ppm of sulfide ion, how- 
ever, was accomplished in 1937 by 
Choppin and Faulkenberry (4), who 
established that the only end products 
of the oxidation are sulfur and sulfate, 
the ratio depending upon such factors 
as relative concentrations of the origi- 
nal reactants, pH, temperature, stand- 
ing time, and rate of addition of reac- 


tants. It was concluded that sulfur is 
the primary product of the oxidation, 
whereas sulfate results as the end prod- 
uct of secondary reactions. 

The object of the investigation re- 
ported here was to study the oxidation 
from the standpoint of water works 
practice, keeping the variables, wher- 
ever possible, within the limits nor- 
mally found in natural waters. 


Experimental Procedure 


The methods chosen for use in this 
investigation were based on the familiar 
chlorine demand method (5). Wide- 
mouth reagent bottles, of 625-ml vol- 
ume, with screw-caps were altered to 
serve as reaction vessels. In a typi- 
cal experiment, each of a series of the 
vessels was filled with nitrogen; 500 
ml of oxygen-free, distilled water was 
introduced from a specially designed, 
calibrated pipet; and 25 ml of concen- 
trated buffer solution was also added. 
The vessels were then immersed in a 
thermostat at the temperature selected 
for the experiment. A_ portion of 
standardized sodium sulfide solution, 
calculated to give the desired sulfide 
concentration, was added to each vessel 
from a microburet. The desired quan- 
tity of standardized chlorine water was 
measured in from another buret, and 
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the vessels were returned to the ther- 
mostat. They were withdrawn one by 
one at regularly spaced intervals of 
time. The reaction was stopped by the 
addition of potassium iodide (dissolved 
in enough acetic acid to lower the pH 
in the solution to a value between 3 
and 4) and the residual chlorine or 
sulfide was determined by iodometric 
or iodimetric methods, respectively. 

The distilled water used in the prep- 
aration of the dilute, working solutions 
in the reaction vessels was rendered 
oxygen-free by boiling, and _ it 
cooled and stored under nitrogen. All 
concentrated solutions used in the prep- 
aration of these solutions were pre- 
pared from oxygen-free water, and all 
were stored under nitrogen. Further- 
more, to insure oxygen-free working 
solutions in the reaction vessels, the 
apparatus used in their preparation 
was so designed that the entire opera- 
tion could be carried out under nitrogen. 

The concentrated buffer solutions 
were usually so constituted that the 
addition of 25 ml to 500 ml of diluting 
water gave a working buffer solution 
of a constant ionic strength of approxi- 
mately 0.1 in the reaction vessels. This 
was accomplished by the addition of 
potassium chloride to some of the solu- 
tions. Where such relations could not 
be established, however, proper adjust- 
ments were made in the procedure for 
preparing the working solutions. All 
the concentrated buffers were designed 
to give working buffers of such strength 
that the pH would not be altered by 
more than 0.05 by the addition of the 
reactants. 

Since the end products of the reac- 
tion are known to be free sulfur and 
sulfate (4), the stoichiometric relation- 
ships involved in the overall oxidation 
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may be represented by the two equa- 

tions: 
Ci, + +8 

4Cl, + S~ + 4H,O = 8HCI + SO,- 


In accordance with these relationships 
the mole ratios of chlorine to sulfide 
reacted for the formation of free sulfur 
and sulfate are 1:1 and 4:1, respec- 
tively, and the magnitude of this ratio 
for any particular set of experimental 
conditions may be taken as an indica- 
tion of the extent of the overall reac- 


tion. Thus, use is made of this ratio 
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Fig. 1. Effect of Concentrations on the 


Ratio of Chlorine to the Sulfide Reacted 


to show the progress of the reaction, 
and the results of the various experi- 
ments conducted during this investiga- 
tion are expressed as ratios showing 
the moles of chlorine reacted per mole 
of sulfide. These ratios are frequently 
referred to in the following discussion 
as experimental ratios. 


Effect of Concentrations 


To determine the effect of concen- 
trations of reactants, experiments were 
run at pH values varying, by unit 
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increments, from 5 to 9. The reaction 
time was held to 20 min and the tem- 
perature was maintained at 25C. So- 
dium sulfide solutions containing sul- 
fide ion equivalent to 2.0, 4.0, and 6.0 
ppm hydrogen sulfide were prepared. 
The chlorine dosages added in each 
experiment were 2, 4, 6, 8, and 10 times 
the weight of sulfide ion present. In 
Fig. 1, average ratios obtained for 4- 
and 6-ppm solutions are plotted against 
ratios of chlorine added to sulfide. * 

The results of the experiments indi- 
cate that the sulfide concentrations em- 
ployed have no effect on the extent of 
the reaction. The family of curves in 
Fig. 1 illustrates the clear-cut depend- 
ence of the experimental ratio upon 
pH. The curves also bring into sharp 
focus the effect of the ratio of chlorine 
added to the sulfide on the experimen- 
tal ratio, and the dependence of the 
magnitude of this effect upon pH. The 
ratio of chlorine to sulfide reacted is 
seen to have increased in all cases with 
an increase in the ratio of chlorine 
added. This increase was quite sub- 
stantial in acid solutions, but it became 
less marked as the pH of the medium 
was increased. Finally, at a pH in the 
neighborhood of 8, the characteristics 
of the increase in the experimental 
ratio with increased chlorine ratios ap- 
pear to have become fixed and much 
less impressive than in acid solutions. 
Still another point is illustrated by Fig. 
1. It may be observed that the experi- 
mental ratio is always considerably 
greater than unity, even when the chlo- 
rine is added on a mole to mole basis 
or slightly less (2.2 mg per mg of 
sulfide). Thus, it is shown that there 
is an oxidation process whereby the 
oxidation of a portion of the sulfide is 
carried beyond the free-sulfur stage 
while there is yet unoxidized sulfide 
present in the solution. 


Effect of Time 

Preliminary rate determinations dem- 
onstrated that there is a very rapid ini- 
tial oxidation process which gives way 
to a much slower process. Therefore, 
it was decided to make the rate study 
in two parts, the first part dealing with 
the immediate reaction and the second 
dealing with that portion of the reac- 
tion beginning with one minute of 
reaction time. 

For the first part of the study, buf- 
fered sulfide solutions of known con- 
centration were titrated with stand- 
ardized chlorine water under known 
conditions, using potassium iodide and 
starch as an oxidation-reduction type 
indicator. A study of the pertinent 
oxidation potentials reveals that this 
indicator should indicate in acid solu- 
tions when the oxidation of the sulfide 
to sulfur has just been completed, a 
conclusion that has been substantiated 
by experiment (6). Titrations were 
conducted at unit pH intervals from 
5 to 9. The results indicate that the 
initial oxidation process proceeds only 
as far as free sulfur in acid solutions 
and somewhat beyond that stage in 
neutral to alkaline solutions. 

The second part of the study was 
conducted with buffered solutions hav- 
ing sulfide concentrations equivalent to 
4 ppm H,S. Chlorine dosages equiva- 
lent to 4 moles of chlorine per mole of 
sulfide in the solutions were added 
quickly, and chlorine residuals were 
determined after 1, 5, 10, 20, 40, and 
80 min. Experiments were run at pH 
varying by unit increments from 5 to 
9, the temperature being held constant 
at 25C. It was found from these ex- 
periments that the common logarithm 
of the experimental ratio plotted against 
the common logarithm of the reaction 
time yields a straight line. The data 
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are shown graphically in Fig. 2. Equa- 
tions for these plots are of the type 
R = at’, where R is the experimental 
ratio in mole units, ¢ is the reaction 
time in minutes, and a and b are con- 
stants. Constant a indicates the extent 
of the reaction at the end of one min- 
ute and Constant b indicates the rate of 
change in the experimental ratio with 
time. Thus, constant b may be re- 
garded as an empirical rate constant 
for the oxidation under the conditions 
of the experiment. The constants de- 
rived from the experiments were ob- 
served to depend quite markedly upon 
the conditions of the oxidation. 


Effect of Temperature 


Experiments identical with those 
employed in the second part of the rate 
study just described were conducted at 
15 and 20C and compared with the 
earlier 25 C experiments. No pattern 
of change in the experimental ratios 
attributable to temperature effect could 
be found. In the large majority of 
experiments, the maximum deviations 
between the ratios for the various tem- 
peratures were well within the limits 


of experimental error. Foti 
Effect of pH rye. 


The effect of pH on the extent of 
the immediate oxidation has already 
been pointed out. A review of the 
data illustrated in Fig. 2 led to the 
conclusion that the most satisfactory 
way to attack the phase of the investi- 
gation dealing with pH effect during 
the later stages of the oxidation would 
be to demonstrate its effect on the Con- 
stants a and b of the empirical equation, 
R = at’, which was found to be ap- 
plicable after one minute of time. Con- 
sequently, more experiments similar to 
those employed in the second part of 
the rate study were conducted, but at 


closely spaced pH intervals in the neu- 
tral range in an attempt to determine 
the pH at which the maximal rate in- 
dicated in Fig. 2 occurs. 

In Fig. 3, Constants a (Curve 1) 
and b (Curve 2) are plotted against 
pH values. Curve 1 indicates that at 
a pH of slightly less than 5 the oxida- 
tion progresses almost completely to 
the sulfate stage during the first minute 
of reaction. The extent of this initial 
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Four moles Cl, added per mole S--. 


Pig. 2. 


oxidation is then seen to decrease stead- 
ily with increasing pH until an ap- 
parent minimum is approached in the 
neighborhood of pH 9. Curve 2 dem- 
onstrates that there is a sharply defined 
maximum oxidation rate that extends 
approximately from pH 6.5 to pH 7.3. 
Attention is called to the value of con- 
stant b at pH 7.92, which was disre- 
garded in drawing Curve 2. The solu- 
tions used in that experiment had an 
ionic strength value twice as large as 
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for the solutions employed in the other 
experiments of the study. Later work 
on the effect of ionic strength justifies 
disregarding the above-mentioned value 
of Constant ) in drawing the curve. 
Some of the experimental data from 
Fig. 3 are presented in Fig. 4 in a 
way designed to illustrate with greater 
clarity some relationships not readily 
apparent from an examination of Fig. 
3. The bumped areas in the curves of 
this figure result from the previously 
mentioned maximum oxidation rate in 
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Fig. 3. Effect of pH on the Constants of 
the Empirical Equation R=at* 
Four moles Cl, added per mole S--. 


the vicinity of pH 7. This manner of 
presentation makes it apparent that in 
the region of the bumped area the 
oxidation may proceed, at a higher pH 
with a minimum of additional time, to 
the same point indicated by a consid- 
erably lower pH and a one-minute 
reaction time. 


Effect of Ionic Strength 


Since the rather severe pH control 
required during this investigation has 
necessitated the use of well buffered 
solutions, the ionic strength values of 


the reaction media have been many 
times greater than those normally en- 
countered in natural waters. To gain 
further information on the reaction in 
solutions having ionic strength com- 
parable with that of natural waters, 
experiments patterned after those used 
in the second part of the rate study 
were conducted at a pH held as nearly 
constant as possible at 7 over a range 
of ionic strength varying from 0.05 to 
0.2, ‘with the thought that the values 
obtained for constants a and b of the 
empirical equation, R = at’, could be 
extrapolated to the desired range. The 
pH value of 7 was chosen for this study 
as the previous work had indicated 
little or no effect due to small changes 
in pH in the vicinity of this value (see 
plateau in Curve 2, Fig. 3). Tonic 
strength was varied by substituting in- 
creasing increments of a potassium 
chloride solution for portions of the 
diluting water in the reaction vessels. 
The results of the experiments are 
summarized in Fig. 5, where the val- 
ues found for Constant 6 are plotted 
against ionic strength. 

From Fig. 5 it appears that b has a 
constant value throughout the range of 
ionic strength from 0.05 to 0.10, and, 
if the extrapolation represents the true 
conditions, it is indicated that the oxida- 
tion rate is unaffected by variations in 
ionic strength in such dilute solutions 
as natural waters. Furthermore, it is 
indicated that, from the standpoint of 
this variable, the results of most of the 
experiments are applicable to very di- 
lute solutions. It is pleasing to note that 
the apparent discrepancy in the value of 
Constant b for pH 7.92 in Curve 2 of 
Fig. 3 is explained by the results of 
this study. Whereas the other points 
on that curve were determined at a 
common ionic strength of 0.1, the 
point in question was determined at a 
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strength of 0.2. When the above- 
mentioned value of Constant b is ad- 
justed by means of the curve in Fig. 5 
it is brought into good agreement with 
Curve 2 of Fig. 3. 


Effect of Chloride Concentration 


In the ionic strength studies it was 
noticed that the initial increase in ionic 
strength apparently produced a definite 
increase in the extent of the one-minute 
reaction. Further increases in ionic 
strength failed to yield added recogniz- 
able effects. Here again it should be 
pointed out that potassium chloride was 
used to adjust ionic strength in the 
studies, the initial increase in strength 
being brought about by adding suf- 
ficient potassium chloride to raise the 
chloride concentration from 0 to 880 
ppm. The literature (7) suggests the 
possibility that the observed effect on 
the one-minute reaction may be caused 
by the chloride in the salt used for ionic 
strength adjustment rather than by the 
increased ionic strength. Consequently, 
experiments designed to illustrate the 
effect of chlorides on the reaction were 
conducted. 

These experiments were patterned 
after those used in studying the reac- 
tion from one minute on, with the 
thought that the effect could be noted in 
reference to Constants a and > of the 
equation, R = at’. They were run at 
a constant pH of 7 and a constant ionic 
strength of about 0.1, while chloride 
concentration was varied from 0 to 
1,900 ppm by substituting increasing 
increments of a potassium chloride 
solution for equal portions of con- 
centrated buffer solution in preparing 
the working buffer solutions. The re- 
sults of the experiments show that the 
full effect of the chloride concentration 
was apparently felt during the first 
minute of the reaction, since there ap- 
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peared to be a definite increase in the 
value of Constant a with the addition 
of chlorides, while the value of Con- 
stant b remained the same within the 
limits of experimental error. It is fur- 
ther indicated that this increase in the 
extent of the one-minute reaction is 
stepwise with increased chloride con- 
centration. In view of the relatively 
small overall change noted and the ex- 
perimental error involved, however, 
this observation cannot be considered 
significant. 
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Discussion 


The titrations of sulfide solutions 
with chlorine water offer evidence that 
the reaction proceeds first to the free 
sulfur state. It was seen, however, that, 
when the chlorine was added quickly, 
the mole ratio of chlorine to sulfide re- 
acted was greater than unity, even when 
there was an excess of sulfide in the 
solution. This observation leads to the 
conclusion that there must be a process 
whereby a portion of the free sulfur is 
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oxidized simultaneously to a_ higher 
oxidation state—shown previously by 
other investigators to be sulfate (4). 
With an excess of chlorine, the oxida- 
tion was seen to progress slowly with 
time after the initial minute of reac- 
tion. Thus, the facts indicate that the 
overall reaction consists of a primary 
oxidation of sulfide to sulfur and a 
simultaneous and consecutive oxidation 
of a portion of the free sulfur to sulfate. 

The results of the investigation show 
that from the standpoint of water works 
practice pH is by far the most im- 
portant variable studied, since it exerts 
such a considerable influence on the 
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Fig. 5. Effect of Ionic Strength on the 
Constants of the Empirical Equation 
R=at> 
Four moles Cl, added per mole S--. 
complete sulfide removal. For ex- 
ample, it is estimated from Fig. 1 that 
about 4 mg of chlorine per mg of 
sulfide were required to produce a 
slight chlorine residual at pH 8, where- 
as about 7.5 mg were necessary at pH 
5. This variation actually reflects the 
effect of pH on the secondary process 
that produces sulfate. Thus, it is seen 
that, although lower pH requires higher 
chlorine dosages for sulfide removal, it 
yields correspondingly larger sulfate to 
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sulfur ratios in the reaction mixture. 
Such relationships may find possible 
applications where it is advisable to 
strike a balance between the costs of 
adjusting the pH, chlorination, and 
filtration. 

It appears that the variable next in 
importance from the standpoint of 
water works operation is the effect of 
reaction time. Although the initial re- 
action by which sulfide is eliminated 
has been found to take place im- 
mediately upon the addition of an ex- 
cess of chlorine, the secondary oxida- 
tion of sulfur has been found to pro- 
gress with time. Advantage may be 
taken of the maximum rate of this 
secondary oxidation, which has been 
found to occur in the pH range 6.5 
to 7.3. This increased reaction rate 
indicates that, by allowing a longer re- 
action time, it is possible to accomplish 
conveniently, at a higher pH, the same 
degree of oxidation in the reaction mix- 
ture that can be accomplished at a much 
lower pH and a shorter reaction time, 
using the same chlorine dosage. 

It is judged from the results of this 
investigation that the effects of tem- 
perature and ionic strength in the range 
of values normally encountered in nat- 
ural waters are of little consequence. 


Summary 


The oxidation of dilute sulfide solu- 
tions by chlorine involves a primary 
oxidation of sulfide to sulfur and a 
simultaneous, secondary oxidation of a 
portion of the sulfur to sulfate. This 
latter reaction is also consecutive with 
an excess of chlorine. The primary 
oxidation is instantaneous in nature; 
however, the main portion of the over- 
all reaction is completed within the 
initial minute of the reaction. Under 
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of Pipe Galleries at South | 
District Filtration Plant, Chicago, Ml. 


Chicago, Il. 


EHUMIDIFICATION equipment 

was installed at the South District 
Filtration Plant to keep filter-pipe gal- 
leries dry and thus check corrosion of 
pipe and equipment, reduce equipment 
failures, cut maintenance, and improve 
working conditions. So far as is 
known, it is the first installation for this 
purpose in the United States. Its use 
in the filter galleries was preceded by a 
pilot installation which was placed in 
operation in 1948 in the West Pump 
Room. The results obtained with this 
initial equipment were so satisfactory 
that plans and specifications for the 
larger units were prepared, and a con- 
tract was awarded for their construc- 


tion. 
Moisture-Removal Methods 3 

The problem is one of removing 
moisture from the air in sufficient vol- 
ume to prevent its condensation on cool 
surfaces, such as concrete walls, pipes, 
valves, controllers, and other equip- 
ment. This aim may be accomplished 
either by lowering the temperature of 
the air or by the use of sorbents. 

In the first method, the air is either 
passed over cooling coils or cooled with 
an air washer to a temperature at which 
the dew point is low enough to prevent 
condensation on cold surfaces. 

In the second method, the air is 
brought in contact with sorbents, sub- 
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stances which have the property of ex- 
tracting and holding water vapor. 
Substances used for this purpose have 
a capacity for moisture which, in pro- 
portion to their volume and weight, is 
great. The terminology employed is 
of interest. If the substance does not 
change physically or chemically during 
the process, it is known as an “ad- 
sorbent.” Examples of adsorbents are: 
activated alumina, silica gel, and ac- 
tivated bauxites. If the substance 
changes physically, chemically, or in 
both ways during the process, it is 
known as an “absorbent.” Calcium 
chloride is a solid absorbent; liquid 
absorbents include solutions of lithium 
chloride, calcium chloride, lithium 
bromide, and the ethylene glycols. 

The second method, employing lith- 
ium chloride, is the one used at the 
South District Filtration Plant. The 
equipment consists of a dehydrating 
unit through which air is passed, with 
provision outside the unit for distribu- 
tion of the dry air throughout the area 
served. 


Plant Description 


The capacity of the exhaust fan at 
the unit in the West Pump Room is  _ 
5,000 cfm. The dried air from the fan 
is discharged into a galvanized-steel 
duct which is suspended from the ceil- 
ing and extends the length of the pump 
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Regenerator Fan 


| Waste-Air Discharge 


Waste-Air Intake 


| Absorbent Spray 
Over Steam Coils 


~ 


| Na als Discharge Fan 

|| | 


Fig. 1. Schematic Diagram of Dehumidification Units 


The air washer and the regenerator are incorporated in one unit. The air-drying 
phase of the cycle is shown in the lower portion of the diagram; the absorbent regen- 
eration in the upper portion. 
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room. Four diffusers along the length 
of the 210-ft duct distribute the dry 
air uniformly. The volume of the room 
is 234,000 cu ft. With no makeup air 
from the outside, an air change takes 
place every 47 min. Makeup air can 
be introduced from the outside through 
suitable damper arrangements. Such 
air can be used to limit infiltration and 
moisture penetration through walls. 

A different arrangement is used for 
air circulation in the filter galleries, 
where advantage is taken of the gen- 
eral arrangement to provide a circuit 
for the dried air. The unit serving 
Galleries 1 and 2 is located at one 
end of Gallery 2. Dry air from the 
unit is discharged down Gallery 2, at 
the other end of which it enters a 
filter-pipe gallery and flows into and 
through Gallery J. It completes the 
circuit by flowing through another pipe 
gallery and returning to the dehydrat- 
ing unit. To assist in moving the air 
around the circuit, a booster blower of 
the propeller type is installed in Gal- 
lery 1. This blower is located along 
the center line of the gallery approx- 
imately 25 ft east of the midpoint. The 
fan is installed in the open gallery, and 
no attempt was made to insure positive 
circulation by inserting the fan in a 
diaphragm wall. 

The arrangement of the unit, the air 
circulation, and the booster blower is 
similar for Galleries 3 and 4. 

The main blower at each unit has a 
capacity of 17,500 cfm of air. The 
total air volume of all galleries is 
1,350,000 cu ft. With no makeup air 
from the outside, an air change requires 
39 min. Provision has been made for 
makeup air equivalent to 10 per cent 
of the fan capacity. As with the wash- 
water pump room, this permits main- 
taining a positive pressure if desired. 


Equipment 


Specifications for the equipment re- 
quired the bidder to state in his pro- 
posal : 

1. Manufacturer of the dehydrating 
machine. 

2. Name of dehydrating material. 

3. Steam required per hour at 25 psi 
gage when outside air contains 100 
grains of moisture per pound of dry 
air, and air discharged from the ma- 
chine contains 32 grains of moisture 
per pound of dry air, the amount of 
outside air and the main blower capac- 
ity being specified. 

4. Water in gallons per minute, at 
40 F, required under conditions previ- 
ously stated. 


5. Number and _ horsepower of 
motors. 
Table 1 contains the information 


furnished by the successful bidders for 


eres: 
TABLE 1 
Data on Installations* 
Wash-Water- Filter 
Pump Room Galleriest 
Manufacturer Surface Com- Surface Com- 
bustion Corp., bustion Corp., 
oledo, Ohio Toledo, Ohio 
Dehydrating Lithium Lithium 
material chloride chloride 
Steam—b per hr 390 1,2807 
(Proportion out- 50 10 
side air—%) 7 
Cooling water— 42 174t A 
gpm 
No. motors 2at } hp 4 at 2 hpt 1 
lat 3 hp 
2at10hpt 
Capacity—cfm 5,000 35,000T 
Amount of bid $14,400 $38,918t 
Total installation $18,520 $60,4731 
cost 


*The units are marketed under the trade name 
“Kathabar” and the lithium chloride solution used as 
the absorbent is called ‘‘ Kathene.”’ 

t Two units. 
the two installations, the amount of the 
bid, and the total installed cost. 

The unit furnished for the wash- 
water pump room incorporated both 
the air washer and the regenerator in 


one unit (Fig. 1). External utility 
connections furnished by the city in- 
cluded compressed air, steam at 25 psi, 
water, and power. 

Each of the two installations for the 
filter galleries had a separate regen- 
erator and washer unit. The washer 
unit is 8 ft 10 in. high and requires 
floor space of 107.5 ft. The re- 
generator unit is 6 ft 4 in. high and 
requires a floor space 5 ft 9 in. by 2 ft 
8 in. The regenerator unit discharges 
waste air containing moisture driven 
off the lithium chloride into the dry 
area below the filter-gallery floor. 
Asbestos-cement pipe is used as a 
conduit for this air. 


Operating Cycle 


In operation, the filter-gallery units 
include a 10-hp supply blower, a 3-hp 
circulating pump for the absorbent, 
and a 2-hp booster blower in the gal- 
lery; these units are run continuously. 
The control system includes a float 
switch in the sump of the washer unit 
that starts the waste-air fan in the 
regenerator unit. Starting this fan, in 
turn, opens the steam valve. The float 
switch also closes the steam valve, and 
a thermostat in the waste-air conduit 
shuts down the regenerator fan. Open- 
ing and closing of the water valve is 
controlled by a thermostat in the sump. 

The operating cycle consists of pass- 
ing the air to be dehumidified through 
a spray of the absorbent solution. The 
solution is pumped continuously from 
the sump, a part of the discharge going 
to the regenerator for the removal of 
excess moisture. As the spray picks 
up moisture from the air, the liquid 
level in the sump rises and, at a pre- 
determined point, operates the float 
switch, thus starting the regenerator 
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fan and opening the regenerator steam 
valve. When heated, the solution gives 
up moisture which is removed by the 
waste-air fan. When, as a result of 
moisture removal, the solution in the 
sump has dropped to the correct level, 
the float switch cuts off the steam sup- 
ply to the regenerator. The exhaust 
fan continues to run, however, until 
the waste-air temperature is lowered 
enough to be stopped by the thermostat. 

One further control is provided by 
the cooling water. Because the ab- 
sorbent’s ability to remove water from 
the air decreases as its temperature 
increases, cooling water is used to 
maintain a constant temperature. The 
amount of cooling water used is regu- 
lated by a thermostat in the sump. 

Power for all the motors but that 
in the regenerator is required contin- 
uously. Steam consumption, the 
amount of cooling water, and power 
for the regenerator motor depend on 
the load. 

Lithium chloride solution has the 
advantage of being nonexplosive and 
nonflammable, and it cleans the air 
while removing moisture. Except for 
a slight loss due to splash and sam- 
pling, it lasts almost indefinitely. 

The units are self-contained and re- 
quire only occasional inspection. They 
are cleaned annually to guard against 
possible breakdown and to renew some 
of the solution but otherwise require 
very little maintenance. The savings 
in the cost of maintenance of instru- 
ments and filter equipment in the parts 
of the plant where the dehumidifying 
equipment is in operation as a result of 
eliminating most of the severely corro- 
sive conditions, should more than pay 
for the cost of the dehumidifying 
equipment in a few years. 
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Arthur Horwitz 


Engineering Draftsman, South District 
Filtration Plant, Chicago, Ill. 


The installation of dehumidification 
equipment at the South District Fil- 
tration Plant has successfully solved 
the problem of condensation in the pipe 
galleries. Prior to September 1950, 
when the dehumidification equipment 
was installed, the relative humidity in 
the pipe galleries for long periods of 
time was 98 per cent. A layer of con- 
densate covered all walls, the floor, 
the ceiling, and all pipes and filter rate 
control equipment. Corrosion of the 
rather delicate rate control equipment 
was becoming a serious problem, paint 
peeled off metal surfaces, and mainte- 
nance work could not be performed for 
more than short periods of time in the 
cold, damp atmosphere. It was to al- 
leviate these conditions that the de- 
humidification equipment was installed. 

The absorbing agent used in the de- 
humidifiers is an aqueous solution of 
lithium chloride with a small amount 
of sodium chromate added to act as a 
rust inhibitor. Lithium chloride has 
a great affinity for water and will ab- 
sorb water vapor from the atmosphere 
until it becomes saturated. A warm 
solution of lithium chloride and water 
will not absorb as much moisture as a 
cold solution. A dilute solution, of 
course, will not absorb as much mois- 
ture as a more concentrated solution. 

It is therefore apparent that three 
problems present themselves before the 
moisture-absorbing property of lithium 
chloride can be utilized. First, lithium 
chloride solution must be introduced 
into the air in such a manner as to 
enable it to absorb a maximum amount 


of a must 
be provided to keep the temperature of 
the solution low. Third, there must be 
a means of removing the moisture from 
the solution at periodic intervals. The 
dehumidification unit described pro- 
vided an adequate solution for these 
three problems. 


Reason for Condensation 


As the walls on all sides of each 
gallery are retaining walls for the fil- 
ters, the settled water header, and the 
clear wells, and the settled water lateral 
runs along the ceiling of the gallery, 
the room is almost completely sur- 
rounded by water. 

The water passing on the other side 
of these walls and within the pipes in 
the galleries is almost always cooler 
than the air temperature in the gal- 
leries. When the air in the galleries 
comes in contact with these cool sur- 
faces, it is cooled almost to the tem- 
perature of the water. As it cools, its 
capacity to hold moisture decreases. 
If it cools below its dew point, it de- 
posits some of its moisture on the cold 
surfaces. 

The air temperature in the filter gal- 
leries prior to the installation of the 
dehumidification equipment varied from 
70 F in summer to 35 F in the winter. 
At 70F one pound of dry air can 
hold up to 110 grains of moisture 
(7,000 grains = 1 lb). At 35F one 
pound of dry air can hold only 30 
grains of moisture. If saturated air 


at 70 F touches a cold surface, for every 
pound of air that cools down to 35 F, 
80 grains of moisture will be given up. 
If at least 81 grains of moisture are 
removed from each pound of air before 


iF 


it touches the surface, however, the air 
can cool all the way down to 35 F with- 
out giving up any moisture. 

The preceding example is, of course, 
very extreme, but serves to illustrate 
what is being done with the dehumidi- 
fication equipment. The air tempera- 
ture in the galleries normally runs 
about 2F above the temperature of 
the water, so that it is necessary to 
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ture which is constantly infiltrating 
through the walls of the filters and 
clear wells, and leaking from expansion 
joints and pipe joints. If the air is 
dry enough when it leaves the unit so 
that it can make a complete circuit of 
the galleries without picking up enough 
moisture to raise its dew point tem- 
perature above the temperature of the 
water behind the walls, no condensa- 


Filter Pipe Gallery Before Dehumidification 


Before dehumidifiers were installed, every surface in the gallery was covered with 


moisture and there was even a light mist in the air. 


The relative humidity was 98 


per cent. 


remove only approximately 10 to 15 
grains of moisture per pound of air to 
eliminate condensation. 

Air which is not completely saturated 
tends to pick up moisture from objects 
which it surrounds until it approaches 
saturation. The air entering the de- 
humidifier is quite moist, with an av- 
erage relative humidity of approxi- 
mately 60 per cent. The air leaving 
the dehumidifier is very dry, with rela- 
tive humidity averaging approximately 
25 per cent. The dried air then passes 
through the galleries picking up mois- 


tion will take place, and the galleries 
will remain dry. 

The extent to which the air must be 
dried will be directly proportional to 
the rate of infiltration and leakage of 
water through gallery walls and from 
pipe joints and other sources. 

Evidence of the success of the de- 
humidifiers is given by the contrast 
between Fig. 1 and 2, which show 
filter pipe gallery No. 2 before and 
after dehumidification. Prior to the 


installation of the dehumidifiers, every 
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to the ceiling was covered with mois- 
ture. The relative humidity was 98 
per cent, and there was even a light 
mist hanging in the air when the photo- 
graph was taken. 

In Fig. 2, photographed after the 
dehumidifiers were placed in service, 
wet spots may be seen on the floor, 
but otherwise the gallery is completely 
dry. The wet spots are the result of 


~ 


units run continuously with very little 
danger of a breakdown. If the cooling 
water supply is cut off, the units will 
operate less efficiently, but they will 
continue to operate. They will also 
continue to run, without the steam 
supply, operating less and less effi- 
ciently until the solution becomes so 
dilute it can no longer absorb moisture. 
Failure of the air supply causes the 


Fig. 2. Filter Pipe Gallery After Dehumidification 


As aresult of dehumidifier operation, the gallery is almost completely dry. 
on floor are the result of leaks from joints in pipes and walls. 


Wet spots 
The relative humidity 


was 50 per cent. 


leaks from pipe joints and expansion 
joints in the walls and ceiling, and will 
be eliminated in the near future. The 
relative humidity at the time the photo- 
graph was taken was 50 per cent. The 
relative humidity has been as low as 40 
per cent, and, in winter, when the ex- 
pansion joints tend to open, may go as 
high as 70 per cent, but there will be 
no condensation. 


Maintenance 


dehumidification 


The 


Maintaining the 
equipment is relatively simple. 


4y 


cooling water valve to open wide and 
the steam valve to close, producing the 
same effect as a steam supply failure. 
An electric failure, would, of course, 
stop the unit completely, and the auto- 
matic controls would shut off both the 
steam and cooling water. 

Only if the unit fails to end the 
regenerating cycle, and continues to 
concentrate long after it should, would 
it be in any danger. In that event, 
the pump would run dry and might 
burn a bearing, and the absorbent 
might crystallize inside the unit. An 
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operating engineer in the filter building 
makes an inspection during each shift 
to insure proper operation, and a daily 
log is kept to help observe any trends 
toward a failure. 

The units are cleaned completely 
once each year. At that time all dirt 
which may have accumulated in the 
sump is removed ; filters are cleaned or 
replaced ; coils are inspected for leaks ; 
nozzles are cleaned; pump and _ float 
assemblies are inspected for wear; and 
the absorbent is filtered to remove for- 
eign matter. Care must be taken to 
avoid splashing and prevent skin irri- 
tation by washing any drops off imme- 
diately, and it must not be allowed to 
come in contact with the eyes. 

The filter must be cleaned approxi- 
mately once a month, and the intake air 
filters must be replaced when dirty— 
about twice a year—but no other work 
need be done on the units between an- 
nual cleanings. Very little absorbent 
is lost, normally, so that there is no 
need to replenish the supply unless it is 
desired to increase the working concen- 
tration. A sample of the solution is 
sent to the manufacturer each month, 
and is analyzed for concentration, 
cleanliness, alkalinity, and quantity of 
inhibitor. A report of this analysis is 
then returned, together with advice 
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about the optimum concentration to 
use and the general condition of the 
solution. 

The approximate cost of operating 
the two units in the filter pipe galleries 
is given in Table 1. The cost of com- 


TABLE 1 
Cost of Operating Two Dehumidification Units 
Daily 
Cost 
1,000 Ib of steam per hr at 0.05¢ 
$12.00 
210,000 gal. of cooling water per day 
at $12.50 per mil gal......... $ 2.62 
537 kwhr of electricity per — at 
0.8¢ per kwhr............ $ 4.30 
TOTAL cost of operation . iste eae . $18.92* 


* $6,900.00 per year. 


pressed air is practically nothing, as the 
air is in a sealed system and the only 
addition required is to compensate. for 
leakage. Two booster fans in Galleries 
1 and 3 have 2-hp motors each, but 
experience has shown that they exert 
very little influence on conditions in 
the galleries, and for that reason they 
are not used. 

The cost of operation is small when 
measured against the savings in repairs 
to filter control equipment and piping, 
cost of repainting, and improved work- 
ing conditions in the galleries. 
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~ Questions and Answers on Radioactivity 
By R. A. Lauderdale and Eugene M. Diskant 


An extract from an exchange of correspondence between R. A. Lauder- 
dale, Associate Health Physicist, Sedgwick Lab. of San. Science, Dept. 


at of Civ. & San. Eng., 


Massachusetts Inst. of Technology, Cambridge, 


_ Mass., and Eugene M. Diskant, Chemist, Dept. of Water and Power, 


Los Angeles, Calif. 

TPOLLOWING the appearance of 
F an article on decontamination ex- 
periments in the May 1951 issue of the 
Journat (1), Mr. Diskant asked Mr. 
Lauderdale several questions related 
to the original articles. Those ques- 
tions, together with Mr. Lauderdale’s 
answers are presented below. yh 


1. Measurements te 


You refer back and forth between 
microcuries and counts per minute. 
The latter figure, of course, depends 
upon the overall counting efficiency 
under the test conditions, but that fact 
is not mentioned, nor is it stated how 
the initial activity was determined to 
be 2.5 microcuries per ml. In the left 
column of page 329, the relation 
among counts per minute, curies, and 
the definition of one curie leads to the 
calculation that the overall. counting 
efficiency must have been 4.5 per cent, 
whereas a similar calculation applied 
to the data in the caption beneath Fig. 
2 results in a counting efficiency figure 
of 8.5 percent. Did you use a different 
counting arrangement? I bring this up 
because we in the water works industry 
are novices at measurement of radio- 
activity. In Nucleonics, which is ad- 
dressed to the expert in the field, your 
terms will not confuse, but in the 
JourNAL they may be misleading. 


Perhaps a note which states how you 
calibrated your instruments to obtain 
the overall counting efficiency and calls 
explicit attention to the difference be- 
tween counts per minute and disin- 
tegrations per minute would be appro- 
priate. 


Answer 


All of our counting was done with a 
standard end-window type Geiger coun- 
ter. With a counter of this type, the 
counting efficiency is dependent on the 
energy of the sample radiation and will 
vary from 0 to approximately 10 per 
cent for energies between approximately 
0.1 Mev and 3.5 Mev. Emmons and 
I have done some work on this sub- 
ject, and although the data are not 
ready for publication, we have estab- 
lished that the relation between count- 
ing efficiency and particle energy may 
be represented by a curve, the shape 
and position of which will vary depend- 
ing on the characteristics of the counter 
and on the method of sample prepara- 
tion. The average energy of the sam- 
ple radiation can be closely approxi- 
mated by absorption measurements. 
By using this method we were able to 
determine that the counting efficiency 
for the influent water should be 8.5 
per cent, whereas that for the effluent, 
which was of different composition, 
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should be approximately 4.5 per cent. 
It would have been better, perhaps, if 
we had converted all of our data to a 
common basis—either to disintegra- 
tions per minute per milliliter or to 
counts per minute per milliliter at 10 
per cent geometry. 


2. Efficiency of Steel Wool 


May not the astonishing efficiency 
of steel wool have been due to the ad- 
sorptive properties of a film of ferric 
hydroxide formed upon it? Ferric hy- 
droxide has long been used as a water 
coagulant and also for “collecting” 
radioisotopes from a large bulk of solu- 
tion for assay. 


Answer 


It would be extremely interesting 
to determine whether your hypothesis 
concerning the efficiency of the steel 
wool is correct. We have conducted 
experiments using ferric hydroxide as 
a coagulant for removing radioisotopes 
and found that, although it was very 
effective with some isotopes, such as 
the rare earths, it was very inefficient 
for removing ruthenium, cesium, and 
strontium. For this reason we felt 
that the mechanism of removal must 
be something other than adsorption on 
a floc. The efficiency could be much 
different, however, in a column type 
of operation. 


3. Clay 


The specificity of the calcined clay 
is most interesting. 
was it made from? 
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Answer 

The clay used was in the form of 
calcined pellets, called ‘“Multisorb,” a 
product of the Dennison Mfg. Co., 


Asheville, N.C. The literature we 
received from the manufacturer did 
not identify the type of clay used. 


However, I have tested a_ kaolinitic 
clay found in the vicinity of Oak Ridge 
and a montmorillonitic clay from Mis- 
sissippi and found them almost equally 
effective for the removal of cesium. 


4. Method of Determination 


As we in the water works field are 
interested, too, in monitoring our wa- 
ter supplies and the soils of our water- 
sheds, we should be grateful to know 
how you determined the activity ab- 
sorbed by the steel wool, burnt clay, 
activated carbon, cation resin, and 
anion resin. Did you elute the activity 
from the solids (if so, how), or did 
you measure them in the solid state 
and apply appropriate corrections for 
self-absorption (if so, how)? 

Answer 

The activities of the different com- 
ponents of the column were eluted with 
strong hydrochloric acid. By making 
a large dilution, samples could be pre- 
pared for counting and for radio- 
chemical analysis using the standard 
techniques of carrier precipitation. 


Reference 
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_ Organization of Old Hickory Utility District | 


By H. B. Richards 


HE village of Old Hickory was 

built during World War I for the 
personnel of a large federal govern- 
ment powder plant. After the war the 
powder plant and all of its facilities 
were purchased by the Nashville In- 
dustrial Corp., which immediately 
proceeded to dismantle and salvage 
the plant, making the village practi- 
cally a ghost town. 

In 1923 the E. I. du Pont de 
Nemours & Co., Inc., purchased the 
village proper plus sufficient acreage 
for a rayon plant installation. Upon 
completion of the plant the houses 
in the village were renovated and 
leased to the employees. All the facili- 
ties necessary for a community of six 
to ten thousand inhabitants were in- 
stalled, maintained, and operated by 
the company at no cost to the citizens. 
Because there was only a limited num- 
ber of dwellings available and because 
some employees wished to own their 
own homes, two communities have 
been developed adjacent to Old Hick- 
ory—Dupontonia to the north and 
Rayon City to the south. These com- 
munities have been growing gradually 
for the past twenty years. 

In 1947 the du Pont Co. decided to 
dispose of all residential and business 
property in the village. After putting 
the buildings and facilities in first- 
class condition and replacing the old 
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sewage disposal plant with a modern 
one, the company offered the property 
to its employees at reasonable prices. 
With the idea that it would be to the 
advantage of the new homeowners of 
this attractive, modern village to set 
up machinery to furnish their own 
public services rather than having an 
independent utility assume the respon- 
sibility, the company suggested this 
possibility to the residents. 

It must be remembered that the 
residents of the community had been 
furnished water, sewage disposal, 
trash and garbage collection, police 
and fire protection, streets and roads, 
and street lighting at no cost to them. 
Their homes were kept in repair and 
redecorated at frequent intervals on 
a scheduled basis. Thus, they were 
unfamiliar with the responsibilities, 
such as maintenance, insurance, local 
and county taxes, that go with home 
ownership. 

To assist them in making a decision, 
the citizens formed a civic organiza- 
tion called the Old Hickory Govern- 
mental League. The function of the 
league was to make a study of the 
various types of government and to 
present to the people facts and cost 
figures on the types they preferred. 
The group decided to furnish complete 
data on city manager-council type gov- 
ernment and on utility district organi- 


—a 
7 
ve 
. 


zation. The adjacent communities 
preferred the mayor-alderman form of 
government, however, and a league- 
sponsored opinion poll showed that a 
majority of the citizens was in favor 
of this type.’ Consequently, the league 
prepared and presented in open meet- 
ings a proposed charter for the mayor- 
alderman form of government. 

Meanwhile, the du Pont Co. turned 
over the streets, sidewalks, and roads 
to the county, dissolved the police de- 
partment, and arranged for the county 
sheriff to take over police protection. 
The citizens also began to consider a 
utility district in preference to the 
mayor-alderman form of government. 
To this point the company had not 
been approached for the selling price 
of the water system, sewage system 
and disposal plant, and fire hall and 
equipment. In addition, the company 
had the only source of water supply 
and had not been consulted about fur- 
nishing water to the village. 

The total appraised value of the 
utility properties was slightly more 
than $800,000. When the league con- 
ferred with the du Pont Co., it found 
that the company’s prime concern was 
to make the ownership of property as 
light a load as possible. The com- 
pany agreed, that if and when a proper 
utility district was formed, it would 
sell and convey the water distribution 
system, the sewer system, the sew- 
age disposal plant, the fire protection 
equipment, fire hall, and fire alarm 
system for the nominal consideration 
of $1.00. The company also agreed 
to enter into a contract to supply a 
maximum of 500 mil gal of water per 
year at a rate of $60 per mil gal. This 
contract will cover a fifteen-year pe- 
riod, but will remain in force indefi- 
nitely unless the district receives no- 
tice two years in advance of the com- 


H. B. RICHARDS 


Jour. AWWA 
pany’s desire to terminate the con- 
tract. After fifteen years the district 
has the right to cancel the contract 
upon 30 days’ written notice. The 
Old Hickory Governmental League 
held another opinion poll after the du 
Pont Co. made its offer and found 
that the citizens, by an overwhelming 
majority, favored taking the steps nec- 
essary to establish a utility district. 

The community of Old Hickory is 
now composed of 1,161 residential 
properties, a two-story brick apart- 
ment house containing 24 units, 8 
churches, 29 business establishments, 
and 102 residential building lots which 
have all been purchased. 


Utility District Formation 


The Public Acts, 1937, Chapter 248, 
of the state of Tennessee give rules for 
establishing a utility district: 


A petition for the incorporation of a 
utility district may be submitted to the 
county judge or the chairman of the 
county court in which the proposed dis- 
trict is situated. Petition to be signed 
by not less than 25 owners of real prop- 
erty residing within the boundaries of the 
proposed district. 

Petition shall include: 

1. Statement of the necessity for the 
service to be supplied by the proposed 
district. 

2. Proposed name and boundaries of 
the district. 

3. Estimate of cost of acquisition or 
construction. 

4. Nomination of three residents of the 
district for appointment as commissioners. 

Petition shall be signed by the petition- 
ers with the sworn statement of person or 
persons circulating the petition that each 
signature is valid and that of a bona fide 
owner of real property and within the 
district. 

County judge or chairman of the court 
shall then be duty bound to fix a time 
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and place for public hearing upon the 
convenience and necessity of the incorpo- 
ration of the district. Such hearing shall 
be held not more than 30 days after the 
receipt of the petition and notice shall be 
published not more than fifteen days prior 
to the date of hearing in a newspaper of 
general circulation in the proposed dis- 
trict. If there is no such newspaper, no- 
tice shall be posted in five conspicuous 
places within the boundaries of the pro- 
posed district. 

If at the public hearing the county 
judge or chairman finds that: 

1. Public convenience and necessity re- 
quires the district’s creation, and 

2. That creation is economically sound 
and desirable, he shall enter an order of 
the court approving the creation of the 
district, defining its territorial limits, and 
appointing as commissioners those per- 
sons nominated in the petition, one for 
term of two years, one for three years, 
and one for four years. 

All costs of publication, of posting, etc., 
shall be borne by the petitioners. 

Appeal on the creation of the district 
may be made to circuit court of the 
county. 

Districts so incorporated shall be a ‘mu- 
nicipality’ or public corporation in per- 
petuity but without any power to levy or 
collect taxes. It shall be the sole public 
corporation empowered to furnish such 
services in the district. 

Commissioners’ offices shall be filled by 
election of the other commissioners then 
in office. There shall be no compensation 
for service on the board. There shall be 
two officers, president secretary. 
Only persons resident in the district may 
serve on the board. 

District may be created for purpose of 
conducting or operating water, sewer, or 
fire protection system, or any combination 
of these. District may acquire, construct, 
reconstruct, improve, extend, consolidate, 
maintain, and operate such a system or 
systems within or without the district and 
may purchase from, and furnish, deliver 
and sell to, any municipality, the state, 
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any public institution and the public, gen- 
erally, any of the services authorized. 

District has general municipal powers 
such as to make and enter into contracts, 
fix and maintain rates, issue bonds. 

Board shall have power to authorize 
bond issues with maturity not exceeding 
40 years to be payable from the revenues 
of the district. Bond holders shall have 
statutory lien on the system constructed 
until payment is made in full. If default 
is made on the payment of all interest on 
such bonds, court may appoint a receiver 
to administer such district with power to 
charge and collect rates sufficient to repay 
obligations. 

Systems and bonds issued under this 
act shall be exempt from all state, county, 
and municipal taxation. The Railroad 
and Public Utilities Commission shall 
have no jurisdiction over these systems. 

The utility district shall have powers 
of eminent domain. 


The Public Acts, 1947, Chapter 76, 
amend these rules by authorizing util- 
ity districts to construct and operate 
systems for the furnishing of water, 
sewer, sewage disposal, police, fire 
protection, garbage collection and dis- 
posal, street lighting, parks, and rec- 
reational facilities. 

The proposed Old Hickory district 
is being organized to furnish, at the 
present time, water, sewage disposal, 
street lighting, garbage and trash col- 
lection, and fire protection, with the 
intention of later taking over parks 
and recreational facilities. In estab- 
lishing the organization the commis- 
sioners plan to employ a legal adviser, 
a district superintendent with assistance 
for meter reading when necessary, a 
bookkeeper-clerk to operate the office, 
and two full-time laborers for work at 
the disposal plant and on the mains. 
Any tapping and repairing of lines 
will be done by a plumber — 
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Financial Plans 

In establishing the district, prelim- 
inary studies indicated that it would 
be necessary to issue bonds to the ex- 
tent of $125,000 to cover the installa- 
tion of water meters, remodeling of 
the fire hall to furnish necessary office 
space, equipment for the office, setting 
up a bookkeeping and auditing sys- 
tem, and operating capital. All other 
costs will be covered by monthly reve- 
nue. 

In order to 
and to create 
following schedule of 


considered : ak 
Up to 4,000 gal—$1.50 
Next 6,000 gal—$0.30 per thousand 
Next 20,000 gal—$0.25 per thousand 
Next 30,000 gal—$0.20 per thousand 
All over 60,000 gal—$0.15 per aii 


retire the bond issue 
a proper reserve, the 
rates is being 


Commercial 

Up to 5,000 gal—$2.00 
Next 4,000 gal—$0.30 per thousand oe 
Remainder—same as residential 


Sewer charges will be based on a 
charge of $0.50 for resi- 
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dential property and $1.00 per month 
for commercial property ; all establish- 
ments which have more than ten em- 
ployees will pay on a sliding scale 
based on the average number em- 
ployed. Street lighting will be fur- 
nished under contract at $0.25 per 
month per family. Garbage and trash 
collection will be under contract based 
on two pickups per week for residen- 
tial property at $1.00 per month. The 
cost to commercial establishments will 
be based on the frequency of pickup. 

The league is contemplating the 
establishment of a combination paid 
with 
two paid firemen on duty at all times. 
The cost to each residence of maintain- 
ing a fire department will vary from 
$10 to $16 per year according to prop- 
erty The cost to commercial 
establishments will vary on the same 
basis as residential property. As the 
fire department will be the only source 
of fire protection for the entire com- 
- munity, the property owners outside 
the district limits will obtain protec- 
tion on a subscription basis. 


value. 
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A. paper presented on Oct. 24, 1950, at the Kentucky-Tennessee Section 
—— Meeting, Memphis, Tenn., by Justin J. Davis, Chief Water Distribution 
Memphis Light, Gas, & Water Diw., 


HE population of Memphis, Tenn., 

has increased more than 100,000 
during the past decade to reach the 
present total of approximately 400,000 
people. The increased demands for 
water resulting from this rapid growth 
have severely taxed the water divi- 
sion’s facilities, as the pumping plants 
are rapidly approaching their capaci- 
ties. The water division is preparing 
to install a third pumping station and 
to develop an additional water supply 
which should be adequate for the next 
twenty years. The two existing pump- 
ing stations—Parkway, constructed in 
1923 to deliver 25 mgd (1), and 
Sheahan, constructed in 1933 to de- 
liver 30 mgd—are still in excellent 
condition, however, and have a long 
and useful life before them. 


Geographical Background 

The entire water supply of Memphis 
has been pumped from water-bearing 
sands under the city for more than 60 
The city is located in the upper 
Mississippi embayment of the Gulf 
Coastal Plain. The accepted geologi- 
cal theory is that the Gulf of Mexico 
formerly extended to the present mouth 
of the Ohio River in the vicinity of 
Cairo, Ill. This arm of the sea stretch- 
ing inland was formed by a_ rock 
trough tilting southward from the up- 
per end Cairo. The north and 
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By Justin J. Davis 
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south axis of the trough passes slightly 
west of the present channel of the Mis- 
sissippi River at Memphis. The east 
edge of the trough is the rock forma- 
tion near the Tennessee River approxi- 
mately 90 miles east of Memphis; the 
west lip of the formation comes to the 
surface west of the Black River in 
Arkansas, approximately 100 miles 
west of Memphis. The floor of the 
trough slopes approximately 30 to 40 
ft per mile from the east lip toward the 
west. This slope decreases as it ap- 
proaches the axis, until, as it passes 
under Memphis, it is almost level and 
then rises toward the west. 

Layer upon layer of gravel, sand, 
and clay has been deposited in this rock 
valley, which is at least 2,650 ft deep. 
Geographically these layers or strata 
have been identified and named, and 
their outcroppings have, for the most 
part, been located between Memphis 
and the Tennessee River. 


Available Water-Bearing Strata 


There are at least four different and 
clearly separated water-bearing strata 
under Memphis. Each has a water 
with a temperature and mineral con- 
tent different from any of the others 
and the water from each has a differ- 
ent hydrostatic head. Although it is 
possible that these strata have some 
connection and that waters from some 
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of them may find their way into others, 
no indication of such intermingling 
has been observed by the division. It 
is felt that the development of a sup- 
ply from any stratum may be under- 
taken without effect on the water or 
hydraulic head in the other strata. 
The four known strata of water-bear- 
ing sand under Memphis are: 

1. The shallow-well stratum which 
lies from 30 to 100 ft below the surface 
and consists of 20 to 50 or 60 ft of sand 
and gravel. The dissolved solids con- 
tent—particularly iron—in the water 
from this stratum varies considerably. 
This water has never been used by the 
water division as a source of supply, 
but most suburban homes outside the 
area supplied by the division mains 
have small wells that tap it, and a few 
of the industries in the city utilize it 
for cooling purposes. 

2. The 500-ft stratum—so-called be- 
cause the division’s wells average ap- 
proximately 500 ft in depth—which 
begins from 250 to 300 ft below the 
surface and extends to approximately 
900 ft. This stratum is separated from 
the first or shallow-well stratum by a 
100- to 300-ft layer of impervious blue 
clay. Water from this stratum is al- 
most ideal for human consumption. It 
is relatively soft and contains no exces- 
sive mineral content beyond 1 to 1.5 
ppm of iron, which is readily removed 
by aeration and filtration. The water 
also contains approximately 100 ppm 
of carbon dioxide, but this concentra- 
tion is reducible to 5 to 10 ppm by 
aeration. From this stratum the water 
division produces about 80 per cent of 
the city’s water supply, and private in- 
dustries pump one and one-half to two 
times as much more. The new pump- 
ing station will obtain its entire initial 
supply and the bulk of its ultimate 
supply from this stratum. 
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3. The 1,400-ft stratum which lies 
below the 500-ft stratum and is sepa- 
rated from it by approximately 300 ft 
of impervious clay. The water from 
this stratum is much softer than the 
water from the 500-ft stratum; it has 
little or no iron and considerably less 
carbon dioxide than the 500-ft stratum. 
The division’s two existing plants 
pump approximately 20 per cent of 
their water from this stratum. This 
water is pumped into the same raw 
water basin as the water from the 
500-ft stratum and receives the same 
aeration and filtration treatment. Some 
development of this stratum for the 
new plant is contemplated, but the 
wells are more costly to install than 
those in the 500-ft stratum, the sands 
are generally finer, and the water is 
produced in smaller quantity. In addi- 
tion, the interference between wells is 
much greater. 

4. The fourth stratum which has 
been tapped by the water division only 
once, at a depth of approximately 2,600 
ft. The water from this strata is highly 
mineralized and much warmer than 
that from the upper strata. This water 
has never been utilized nor is its devel- 
opment contemplated for the new plant. 


Selection of Site 


Inasmuch as the entire water supply 
for Memphis comes from wells, and 
it is not economical to pump too large 
a quantity of water from any one area, 
a site removed from the two existing 
stations was selected for the new pump- 
ing station and well field. The site is 
in the southwest section of the city, 
3.7 miles south of the Parkway sta- 
tion and 6 miles southwest of the 
Sheahan station. Thus, Memphis will 
have pumping stations in the north- 
central, southeastern, and southwestern 
sections of the city. 
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A potential site was selected in 1947 
and an option was taken on the prop- 
erty. Test borings were made to de- 
termine the potentiality of the water- 
bearing sand. The site appeared ideal ; 
it was close to a+ source of electrical 
power, on a railroad, and less than 
three miles from the high-value, up- 
town district, but unfortunately the 
sands were of rather poor quality. 
Additional borings were made approxi- 
mately one mile east of this location 
and excellent sands were located. 
Another plant site was available which 
had most of the desirable features of 
the original site except that the dis- 
tance from the power source, an elec- 
tric substation, was approXimately one 
mile. An option was taken on this site 
also. 


Water Supply Plans 


In 1949 the engineering firm of 
Black and Veatch was employed by the 
Board of Light, Gas, & Water Com- 
missioners to make a thorough water 
supply report. This report was to con- 
sider ground water and surface water 
from the Mississippi River and the lo- 
cation and type of pumping—steam or 
electric—of the pumping plant if a 
third one was deemed advisable. The 
report recommended the construction 
of a station on the second site the divi- 

sion had under option, at which the 
_ test borings were favorable. The con- 
-sultants were commissioned to design 
and supervise the construction of an 
electrically operated pumping station 
to be supplied with water from motor- 
_ driven, deep-well turbine pumps scat- 
tered through the area. The station, 
treatment works, collecting lines, and 
electrical distribution were to be de- 
signed by and constructed under the 
supervision of the consultants; the 
wells, well houses, and appurtenances 
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were to be designed and constructed 
by the water division. The plant will 
have an initial capacity of 30 mgd; 
ultimately it will be increased to 42 
mgd. 

The new station, the Thomas H. 
Allen Pumping Station, will develop 
its water supply from a _ rectangle 
measuring approximately 4,000 ft from 
east to west and 13,000 ft from north 
to south. The land within the rectan- 
gle and adjacent to it has been devel- 
oped or will be developed almost en- 
tirely for residential or park-type 
usage. A 150-acre municipal golf 
course lies almost in the center of the 
area. The nearest industrial well is 
approximately 3,000 ft from the edge 
of the rectangle. 

The division plans to develop 15 
wells initially, with an ultimate total of 
37, each either on a lot owned by the 
division or on the perimeter of the golf 


course. Each well will be equipped 
with a motor-driven turbine pump 
housed in an attractive brick well 


house, architecturally designed to match 
the pumping station buildings. The 
electric service to the wells will be 
through an underground conduit sys- 
tem and will be so designed that only 
one well will be forced out of service 
by a single failure of cable, breaker, or 
transformer. The water will be deliv- 
ered to the pumping station through a 
system of cast-iron collecting mains. 
These mains are large enough and are 
cross connected and valved in such a 
way that if a break or failure occurs in 
any section, the unaffected wells will 
still be able to deliver the full capacity 
of the plant. Each well may be started 
or stopped either from the control 
board at the station or at the well 
houses. Safety features, such as low- 


pressure indicators and sand traps, will 
be incorporated in the design to shut 
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off any well that is pumping sand in 
dangerous quantities, 


Types of Wells 


The wells will be either sand-wall 
or gravel-wall. The sand-wall wells, 
which will be drilled by the division’s 


forces, will have brass screens or 
strainers with machine-cut slots ap- 
proximately 0.010 in. wide. The 


gravel-wall wells, which will probably 
be installed by well contractors, will 
have coarser strainers of brass, silicon 
bronze, or stainless steel. These 
strainers will be surrounded by a cylin- 
drical envelope, not less than 30 in. in 
diameter, of sized gravel. In _ both 
types of wells the casing will be of 
18-in. or larger steel pipe, ;’s in. thick, 
and will extend from the base of the 
pump to the top of the selected strainer 
location in the water-bearing sands. 
The entire length of casing will be sur- 
rounded by a 2-in. shell of cement 
grout. 

In the sand-wall wells, the strainers 
will be fastened to the casing by an ex- 
panded lead ring. In the gravel-wall 
wells, approximately 60 ft of 12-in. 
steel pipe will be fastened to the 
strainer and will extend into the 18-in. 
casing. The space between the pipe 
and the 18-in. casing will be filled with 
the graded gravel. All strainers will 
be 12 in. in diameter and will have 
from 60 to 80 ft of slotted area extend- 
ing below the bottom of the 18-in. cas- 
ing into the water-bearing sands. 


Well Pump Requirements 


The well pumps will have the double 
duty of raising the water to the sur- 
face and forcing it through the well- 
collecting system to the top of the aera- 
tor at the station site. The static wa- 
ter elevation in this area is 189.0 ft, 


J. DAVIS 


Jour. AWWA 
mean Gulf datum. The elevation of 
the discharge of the well-collecting 
lines at the plant site is 319.0 ft (mean 
Gulf datum), a difference of 130 ft. 
In order to determine the total head 
requirements of the> well pumps, it is 
necessary to add to this value the draw- 
down of the water level in the well 
when the pump is running, the field 
drawdown—the effect on the water 
level of pumping other wells in the 
field—and the friction loss in the well 
columns and the collecting mains. 

Test borings were made at each well 
location. The sand samples obtained 
indicated that the average well draw- 
down would be approximately 1 ft for 
each 30 gpm pumped from the well, or 
a total of 35 ft at the 1,050-gpm rate. 
This estimate is probably conserva- 
tive, however, as the average draw- 
down from the six wells already in- 
stalled and pumped only amounts to 1 
ft for each 40 gpm pumped. The gen- 
eral or field drawdown will amount 
to 14 to 2 ft for each million gallons 
per day pumped from the field. The 
higher figure—2 ft per mgd—was used 
in the division’s calculations. It was 
then estimated that each pump should 
be able to deliver 1,050 gpm at a total 
head of 265 ft. 

Specifications for gravel-wall wells 
and pumps and for sand-wall wells 
and pumps were prepared. Pump con- 
tractors will be required to supply and 
install the pumps and motors. The 
pumps are to have bronze impellers 
and bronze bowls 14-15 in. in diame- 
ter, and are to be oil-lubricated. In- 
terchangeable steel or 
wrought-iron pipe, 12 in. in diameter 
and not more than 20 ft long, will com- 
prise the suction and discharge piping. 
The bottom 20 ft of both the discharge 
column and the shaft enclosure will be 
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of brass, with the rest of the shaft en- 
closure, or oil pipe, of extra heavy 
steel pipe. The motors will be rated 
at 100 hp, 440 v, and 1,150 rpm, and 
will be equipped with combination 
magnetic cross-the-line starters. These 
starters will have auxiliary connections 
enabling the pump to be started or 
stopped either from the station or at 
the well, and they will also shut off the 
motor if the well begins to pump sand 
in dangerous quantities. The number 
of stages in the pumps will be deter- 
mined by the pump manufacturer, but 
preference will be given to pumps with 
the least number of stages producing 
a satisfactory and efficient operation. 
The depth of the pump setting will 
vary directly with the ‘ground elevation 
and will range between 180 and 220 ft. 


Well House and Grounds 


Each well house will be constructed 
directly over a well and will house the 
pump, starter, propeller type water 
meter, electric meter, sand indicator, 
electric transformer (12,000/440-v, 
askarel-filled), and a three-way, line- 
break electric switch (12,000-v, oil- 
filled). An electric transformer, a 
switch, and a small lighting trans- 
former will be separated from the well 
pump and starter by steel grillwork in 
one end of the building. 

Anchor bolts will be installed in the 
parapet walls of each well house to 
facilitate the erection of a derrick for 
servicing the pump or motor. A large 
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hatch with a double door 5 ft wide and 
a removable louver section above it 
will be incorporated in the roof. This 
opening will permit the removal of 
the pump for servicing. 

The well lots average approximately 
100 x 200 ft. They will be graded 
and landscaped, and subsequently will 
be maintained by the division’s crews 
so that they will give the appearance 
of small and attractive parks. The 
maintenance of well lots in an attrac- 
tive manner has paid a dividend in good 
will far in excess of the cost. Instead 
of meeting opposition from adjoining 
property owners, the use of lots for 
well locations frequently is responsible 
for the purchase of adjoining lots at 
premium prices by home builders. 

The Thomas H. Allen Pumping 
Station will probably begin operation 
by the spring of 1953. Discharge 
connections have been made from the 
six wells already completed directly to 
the distribution system. Because the 
water produced by these wells cannot 
be aerated or filtered, small chemical 
feed pumps have been installed at each 
of the six wells and sodium hexameta- 
phosphate will be added to prevent the 
iron from precipitating. Thus, the 
division was prepared to augment its 
water supply by the summer of 1951. 
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is fortunately located 
over an abundant supply of soft 
ground water from which the city sup- 
ply is obtained. Each of the two 
pumping stations, the Parkway and 
the Sheahan, has its own satellite well 
field in different parts of the city. 
These stations maintain pressure in 
the distribution system. The prob- 
lems involved in the design of the 
Parkway Station were discussed by 
McClintock (1) in 1923. 

The two most productive levels for 
well water development are the 500- 
and 1,400-ft sands. The 500-ft sand 
is the more productive of the two and 
is, consequently, more exploited. Ta- 
ble 1 gives some of the more important 
chemical characteristics of the water 
from the two aquifers. 

For many years, Memphis pumped 
water from flowing artesian wells di- 
rectly into the city mains. The dis- 
coloration from iron and the taste and 
odor from hydrogen sulfide made this 
practice objectionable. But surpris- 
ingly little corrosion of the distribution 
mains occurred during this period. 

In 1922 Donaldson (2) experi- 
mented with various types of aerators 
to determine the most practical type 
and to ascertain the possibility of 
removing dissolved gases by simple 
aeration, and iron by sand filtration. 
The coke tray aerator and the simple 
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aeration and sand filtration methods 
were found practical. 

The design of the Parkway Pump- 
ing Station, completed in 1924, was 
based on Donaldson’s experimenta- 
tion. Water is pumped from individ- 
ual wells by therair-lift method and is 
brought by gravity collector lines to 
a raw water reservoir. Most of the 
hydrogen sulfide is removed at the 
wells by the air lift, and the carbon 
dioxide content is reduced to about 
35 ppm. The water is repumped to a 
group of coke tray aerators. The in- 
dividual units consist of a copper plate 
perforated with 4-in. holes on 1-in. 
centers, over which water flows by 
gravity from a central riser. These 
plates distribute water over five coke 
trays arranged in vertical tiers with 
1 ft 4 in. between trays. The tiers are 
about 4 ft apart and are housed in a 
rather small building with compara- 
tively little open wall space. 

The original coke tray bottoms were 
coarse brass wire. According to the 
late F. A. Mantel, Memphis Water 
Dept. chemist, the wire corroded in 
about one year. It was replaced by 
bottoms made of 4 X 2-in. cypress 
slats spaced 2 in. apart. The cypress 
slats lasted much longer than the wire. 

The Parkway Station has operated 
successfully for many years. The 
principal objections to the aerator 
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have been the daily sweeping required 
to keep the dosing tray holes open, 
and the severe deterioration of the 
building concrete. This deterioration 
was caused in part, by the corrosive 
action of hydrogen sulfide and carbon 
dioxide gases which resulted from in- 
adequate ventilation and excessive 
dampness. 

The Sheahan Pumping Station was 
completed in 1934. The same general 
aerator design as at Parkway was fol- 
lowed, but more open wall space was 
provided in the aerator building. 
There is little evidence of concrete de- 
terioration in the Sheahan Station, but 
the operation of the perforated-plate 
dosing tray is not entirely satisfactory, 


TABLE 1 

Chemical Characteristics of Memphis Water 

Temperature—° F 64 70 
pH 5.9 7.0 
Fe—ppm 0.8 1.3 
CO.—ppm 100 15 
H.S—ppm 0.4 0.0 
Total Hardness—ppm 35 9 


and the flume-to-dosing tray arrange- 
ment does not result in as uniform dis- 
tribution as is desirable. Water also 
tends to bunch and does not remain 
uniformly distributed when it passes 
through the slat bottoms of the coke 
trays. Bunching is particularly bad 
at rates of flow between 25 and 30 
gpm per sq ft; 30 gpm per sq ft is the 
design rate for the station. 

The amount of water available from 
air-lift wells has become insufficient 
and new wells from which water is 
pumped by turbine type, deep-well 
pumps have been drilled. There is no 
dioxide or hydrogen sulfide 
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loss before aeration in water pumped 
by this method, and as a result, when 
the station is operating at design ca- 
pacity (30 mgd), water delivered to 
the aerator has a carbon dioxide con- 
tent of 48 to 50 ppm. After aeration 
and filtration, the concentration is 14 
to 20 ppm. 


Recent Experimental Work 


Memphis has, in the past, used air- 
lift wells from which water flowed by 
gravity collector lines to a raw water 
reservoir at the pumping station. If 
this method were followed in the new 
station, a site higher than the well 
field could not be used. For the new 
Thomas H. Allen Station no site was 
available in the general location dic- 
tated by existing facilities which met 
this topographical requirement, and an 
isolated receiving and pumping sta- 
tion was not economical. Conse- 
quently, the new station will be sup- 
plied entirely by water pumped by 
turbine type, deep-well pumps and 
delivered directly from a _ collector 
main to the aerators. The carbon di- 
oxide loading on the aerators will be 
100 ppm instead of 30 to 40 ppm. 
It was necessary to redesign the aera- 
tor previously used in order to obtain 
an end point of less than 10 ppm car- 
bon dioxide. 

Because the method of carbon di- 
oxide and hydrogen sulfide removal 
used for many years in Memphis has 
been succesful in meeting requirements, 
it was considered for use in the new 
station. These requirements include: 

1. Removal by aeration alone with- 
out the addition of lime or any other 
chemicals 

2. An aerator of the tray type 


3. Aeration without the 
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Section 4-A 


1. 


less than 10 ppm carbon dioxide. 
The aeration experiments indicated 
that all of these design requirements 


he. ing features : 


Details of Plant-Scale Aerator 


=~ ae The two tiers of trays are supplied from a central riser pipe. 
4. An aerator effluent containing were successfully met. 


Section B-B 


To accomplish 


them, the aerator designed and now 
under construction contains the follow- 
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1. The dissolved gases and iron will 
be removed by aeration and by filtra- 
tion through a conventional, rapid 
sand filter, without the use of lime or 
any other chemical. 

2. The aerator will be of the coke 
tray type. It will have a stainless steel 
distribution trough and a perforated 
dosing plate at the top with nine coke 
trays below, spaced 1 ft 34 in., center 
to center. 

3. No provision has been made for 
forced ventilation. The sides of the 
structure housing the aerator units 
will consist mainly of an open pattern 
of aluminum grillwork, however, and 
will serve only to give architectural 
effect and prevent vandalism. The 
roof of the building will be of the pent- 
house type with the sides of the pent- 
house open. 

4. An aerator effluent containing 
less than 10 ppm of carbon dioxide 
will be obtained. 
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Preliminary Aerator 

The first experimental work was 
conducted with a preliminary aerator 
4 ft square and approximately 14 ft 
high located in the parking area in the 
rear of the Sheahan Pumping Station. 
Subsequently, a plant-scale experi- 
mental unit was built and housed in 
a wooden structure with the same di- 
mensions and approximately the same 
openings for ventilation as those pro- 
posed for the final aerator building. 

The experimental aerator was op- 
erated intermittently for more than a 
year with water pumped from the 
“Getwell Field” by electric turbine 
pumps. Trays of }-in. hardware cloth 
and no packing media and various tray 
spacings and dosing rates were used 
in the first experiments. Carbon di- 
oxide removal below 10 ppm was ob- 
tained with 20 trays and 6-in. spacing, 
center to center. Trays of flat metal 
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plates perforated with 4-in. holes, 1 in. 
from center to center, were also tried, 
but, because of pooling on the plates, 
comparatively little surface area was 
exposed and the results were poor. 
At 20 gpm per sq ft, the residual car- 
bon dioxide was 18 ppm. 

Ten slat-bottom coke trays spaced 
1 ft apart were used in the next set 
of experiments. The first coke tried 
varied in size from 1} to 2} in.; poor 
resuits—13 ppm of carbon dioxide at 
16 gpm per sq ft—were obtained. 
With larger coke—2} to 5 in —it was 
possible to obtain consistently an end 
point below 10 ppm carbon dioxide at 
rates of 20 and 25 gpm per sqft. 
Probably the coarser coke provided 
larger voids between individual pieces, 
thus permitting better circulation of air 
through the coke packing. Results 
were better on windy than on calm 
days. The length of time the water 
was in the aerator was dye checked 
on numerous occasions and averaged 
8.5 sec. 

Uniform distribution from top to 
bottom is an important factor in ob- 
taining top efficiency from a tray type 
aerator. The dissolved carbon diox- 
ide molecules must come in contact 
with a wetted surface and must cross 
that surface in order to be liberated 
from the water. The better the distri- 
bution, the thinner the films of mov- 
ing water over the coke packing, and 
the shorter the average distance of the 
dissolved carbon dioxide molecules to 
a surface. 

To overcome the objectionable poor 
distribution from the slat bottoms, a 
corrugated metal bottom, perforated 
in the peaks and valleys of the cor- 
rugations, was tried. Also, balls 3 
in. in diameter made of Vermiculite * 


* A micaceous mineral product of Inter- 
national Vermiculite Co., Girard, Ill 
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and cement were tried as packing me- 
dia on the assumption that the circu- 
lation of air through the media would 
be better with a uniform packing me- 
dia. Results with the metal bottoms 
and balls were not conclusive in the 
preliminary apparatus, however, and 
further experimentation was required 
with the plant-scale unit. 

Some experiments were conducted 
to determine the efficiency of iron re- 
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At the same time, another portion 

of effluent was filtered through fine 

filter paper, but practically no iron 
was removed. This experiment indi- 
cates that sand filtration is not pri- 
marily a straining process and coin- 

cides with the findings of Stein (3), 

who experimented extensively at Mas- 

sachusetts Institute of Technology. 
Regardless of the mechanics of the 
filtration process, chemical analysis of 


Fig. 2. Aerator Building 
The lattice strips have been removed to provide 60 per cent clear opening. 


moval when the effluent from the ex- 
perimental aerator was filtered imme- 
diately after aeration—the procedure 
planned for the new station. An ex- 
perimental sand filter 10 in. square 
was constructed and the effluent from 
the experimental aerator was filtered 
through it at 2 gpm per sqft. The 
filtered effluent contained only a trace 
of iron. 


all samples of sand-filtered effluent 
from the experimental aerator indi- 
cated that good iron removal should be 


obtained with the proposed type of 
treatment. 


Plant-Scale Aerator 

Experiments were conducted with 
the plant-scale aerator in order to 
answer five questions : 
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1. Is an aerator in a well-ventilated 
yuilding as efficient as one in the 
ypen ? 

2. To what extent will normal vari- 
itions in atmospheric conditions affect 
the efficiency of an aerator with no 
forced ventilation ? 

3. Is the corrugated metal bottom 
more efficient than the wood-slat bot- 
tom previously used, and is there any 
advantage in using balls instead of 
coke as packing media? 

4. What is the optimum tray spac- 
ing ? 

5. Would certain proposed struc- 
tural changes improve initial distribu- 
tion of the incoming water? 

Basic features in the design of the 
plant-scale aerator and the dimensions 
adopted for final design are shown in 
Fig. 1. The plant-scale aerator con- 


sisted of two tiers of trays of the same 
dimensions, both of which were sup- 
plied with unaerated water from a cen- 


tral riser pipe. One tier of trays with 
coke on wood-slat bottoms was used 
as a standard for comparison during 
the experiment. The other tier was 
first packed with balls on corrugated 
metal bottoms, but later the balls were 
replaced with coke and the tray spac- 
ing was varied. 

The corrugated metal bottoms were 
made by punching sheets of 20-gage 
stainless steel with alternate rows of 

3-in. round and 4}}-in. square holes. 
The rows were 1/5 in. apart and the 
holes in each row were 1 in. from c 
to c. The plates were corrugated by 
bending 90 degrees on the center line 
of the rows. The corrugated plates 
were placed in the aerator so the 
square holes were at the peaks of the 
corrugations and the round holes were 
in the valleys. The aerator was oper- 
ated daily, except Sundays, for ap- 
proximately one month. Samples for 
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testing were taken simultaneously 
from the effluent of both tiers of trays. 

The first results with the plant-scale 
unit were rather discouraging; they 
were erratic, and good only when 
there was a stiff breeze blowing 
through the aerator building. Al- 
though the grill area on the sides of 
the building housing the aerator was 
large, the pattern of the grillwork was 
a wood lattice which provided 25 per 
cent clear opening. When enough of 
the lattice strips were ripped off to 
provide 60 per cent clear opening, 
more consistent results were obtained. 
On calm days, some samples tested 
contained more than 10 ppm carbon 
dioxide, and on brisk days, samples 
tested as low as 3 ppm carbon dioxide. 
The structure housing the aerator is 
shown in Fig. 2, after the lattice strips 
were removed. One of the wells in 
the Getwell Field is in the foreground. 

A study of all tests indicated that 
corrugated metal bottoms were more 
efficient than wood-slat bottoms and 
that balls as packing media were no 
better than coke. Figures 3 and 4 
show the distribution pattern of the 
water after passing through the wood- 
slat and metal bottoms, respectively. 

The general conclusions from ex- 
periments with tray-type aerators and 
with Memphis water, pumped directly 
from the 500-ft aquifer by deep well 
turbine pumps are: 

1. Carbon dioxide is removed most 
efficiently if the aerator is designed to 
spread the water uniformly over the 
packing media in thin moving films, 
and is so arranged that atmospheric 
air continually passes over these films. 
These factors are equally important. 

2. It is impossible to secure consist- 
ently uniform results with an aerator 
dependent on natural ventilation alone. 
Fairly uniform results will be obtained 
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if the unit is not housed and if natu- 
ral ventilation is not obstructed by 
other buildings. 

3. If coke packing is used, the coke 
should be not less than 2 in. or more 
than 6 in. in size. 

Figure 1 shows that the head loss 
through the new aerator will be 13 ft. 
The time required for water to pass 
from top to bottom will be slightly 
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Div. at Memphis to demonstrate the 
importance of efficient aeration and 
good carbon dioxide removal. Well 
water was pumped directly into an iso- 
lated section of the distribution system 
to determine whether it would be prac- 
tical to augment the existing filtered 
supply in this manner temporarily. 
Samples from the distribution sys- 
tem were collected some distance from 


Fig. 3. Wood-Slat Bottom Aerator Trays 


The water distribution obtained is inferior to metal bottoms shown in Fig. 4. 


more than 8 sec. The pH is 5.9 for 
raw water and 7.1 for aerated water. 

More than 11 tons of carbon diox- 
ide will be removed every 24 hr, or 
almost 1,000 Ib per hr when the new 
30-mgd station is operated at capacity. 
The iron removed by the filters in 24 
hr will total only 250 Ib. 


Importance of Aeration 
An interesting experiment has re- 
cently been conducted by the Water 


the point at which the well water was 
introduced. The samples were clear 
when taken, indicating that all the 
chemical contents were in solution. 
Chemical tests showed that the sam- 
ples contained about 10 ppm iron, 
whereas the well water contained less 
than 1 ppm iron. There is apparently 
some critical point between the pH of 
the aerated and filtered water and the 
pH of the unaerated well water, below 
which a mixture of the two waters is 
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aggressive. Experience has shown con- 
clusively that the well water, after aera- 
tion and filtration, is not corrosive. 


Experience Elsewhere 


A water treatment plant, designed 
by the author’s firm to remove dis- 
solved gases and iron from a well wa- 
ter supply, was put into operation at 
Caruthersville, Mo., in the fall of 1950. 
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wise in the open. Under normal op- 
erating conditions the aerator dosing 
rate is 15 gpm per sqft. Aeration is 
followed by conventional rapid sand 
filtration. The time elapsing between 
aeration and filtration is less than an 
hour. No lime is added in the treat- 
ment process. After filtration, only a 
trace of iron remains. The filtered 
water was tested for free carbon diox- 


Fig. 4. Metal Bottom Aerator Trays 
The water distribution is more efficient than that obtained by wood slat bottoms. 


This town is on the Mississippi River 
about 100 miles north of Memphis 
and the treatment problems involved 
are similar to those encountered with 
the Memphis well supply. Table 2 
gives some of the chemical character- 
istics of the untreated water. 

In Caruthersville the water is first 
aerated in a tray type aerator. There 
are six coke trays and the head loss 
from top to bottom is 9 ft. The aera- 
tor is shaded by a roof but is other- 


ide on five successive days in the 
spring of 1951 and on five successive 
days six months later. The carbon di- 
oxide content varied between 3 and 5 
ppm for all tests. 

At Smith Center, Kan., an iron re- 
moval problem created by a well sup- 
ply has also been investigated recently. 
Some of the chemical characteristics of 
the well water are given in Table 3. 

After aeration in an existing aerator 
(not of the coke tray type), the wa- 
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ter is passed through a rectangular 
sedimentation basin with a_ theoreti- 
cal retention period of 3 hr, and then 
filtered in a conventional rapid sand 
filter. With this type of treatment 
alone, the filtered water still contains 
1.1 ppm iron and 0.98 ppm manga- 
nese. By the addition of 3 ppm chlo- 
rine after aeration, the iron content 
of the filtered water is reduced to 0.67 
ppm and the manganese content is re- 
duced to 0.88 ppm. Additional steps 
are being taken to reduce the iron and 
manganese content further. 

Why the dissolved iron is more rap- 
idly oxidized in one water than in 
another cannot be readily explained. 
The temperature of the well supply is 
probably significant. There is an ap- 
proximate rule that the rate of a chem- 
ical reaction is doubled with every 
10-deg increase in temperature. The 
complete answer may involve other 
important factors. 
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Memphis has pioneered in the field 
of aeration and iron removal. The 


TABLE 2 
Caruthersville, Mo., Water 
Temperature—°F 82 
pH 6.2 
CO.—ppm 75 
H,S—ppm 0.6 
Total Hardness—ppm 24 


— for Removal 
Acid. 
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Chemical Characteristics of Chemical Characteristics of Smith Smith 


Center, Kan., Water 
Temperature—°F 
H3S —ppm 0 4 


Total He ardness—ppm 


work just concluded is an added chap- 
ter in the meager literature on this 
subject. 

The experimental work was con- 
ducted under the general supervision 
of C. M. McCord, Director of the 
Memphis Water Div., and E. L. Filby, 
Black & Veatch, Consulting Engrs. 
Design and operation of the experi- 
mental units were supervised by R. L. 
Brown of Black & Veatch, assisted by 
W. L. Samuel, on leave from the Ala- 
bama Polytechnic Institute. J. W. 
Murphrey, Chemist for the Memphis 
Water Div., made most of the - analyti- 
cal tests. Ex 
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HE new 30-mgd Thomas H. Allen 

water treatment and pumping 
works will furnish Memphis with an 
increased supply of water and will help 
to balance pressures in the distribution 
system by maintaining more uniform 
pressures in the southern and south- 
western districts. These features will 
become increasingly important as the 
industrial development planned on 
President’s Island increases. Parkway 
feeds the downtown district from the 
north; the new station will feed the 
downtown district from the south and 
will thus provide additional fire protec- 


tion to the high-value area. 


Physical Plant 4 

Water from the new well field will 
be pumped through three collecting 
lines directly to the new aerator. Fol- 
lowing aeration, the water will flow 
by gravity to the filters through a 
48-in. cast-iron pipeline. A 48 xX 
24-in. Venturi tube will be installed 
in this line to meter the water to be 
treated. 

The filter building and the pumping 
station will be housed in one structure 
rather than separately as at Parkway 
and Sheahan, but the aerators will be 
housed in a separate structure. The 
filter plant and pumping station will 
be in opposite wings of the main build- 
ing and will be separated by a central 


entrance lobby. Both buildings will 
be of modern brick and tile construc- 
tion with monolithic, reinforced con- 
crete substructures. The framework 
of the filter plant and pumping station 
will be structural steel but, because of 
the corrosive conditions present in the 
aerator, a reinforced concrete frame 
will be used for the aerator building. 
The architectural design for the new 
station has been planned by the Mem- 
phis firm of Furbringer and Ehrman. 

Ten filters having a capacity of 3 
mgd each, or a total capacity of 30 
mgd, will be housed in one wing of 
the main building. The filters will 
be spaced in two rows of five each 
on opposite sides of a central pipe gal- 
lery. This arrangement will make 
possible a single influent header and 
wash-water sewer. Each filter unit 
will be divided into two sections by a 
central wash-water gutter. Each sec- 
tion will be 12 ft wide by 34 ft long, 
making a total filter area of 8,160 
sqft. The filters have been designed 
for a filtration rate of approximately 
2.5 gpm per sqft, a rate which has 
proved satisfactory at both Parkway 
and Sheahan. 

All filter valves will be hydraulically 
operated and will be controlled from 
operating tables located on the filter 
operating floor. Loss-of-head and 
rate-of-flow gages for each filter will 
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be mounted on the respective operat- 
ing tables. As at the Sheahan sta- 
tion, the rate controllers for the filter 
effluent will be automatically adjusted 
by a master control unit to maintain, 
within rather close limits, a constant 
water level on the filters, regardless 
of the rate of flow through the treat- 
ment works. This automatic adjust- 
ment will allow the well pumpage to 
vary without requiring manual adjust- 
ment of the filter rate controllers. 
The master control, which will be 
located on one of the filter operating 
tables, will also permit manual ad- 
justment of the setting of all rate con- 
trollers. 

Water for washing the filters will 
be stored in two 50,000-gal steel tanks 
housed in a tower above the central 
entrance lobby. These tanks have suf- 
ficient capacity, under normal operat- 
ing conditions, to wash two filter units 
without refilling. They will be auto- 
matically refilled from the discharge 
piping of the high service pumps, the 
flow of which will be controlled by an 
altitude valve. 

Although chlorination is not nor- 
mally required, chlorination facilities 
will be available for treating the filter 
effluent if the need arises. 

Treated water will flow by gravity 
from the filters into two underground, 
reinforced-concrete storage reservoirs. 
Each reservoir will measure 277 x 
312 ft and at capacity will hold 15.5 
ft of water, or 10 mil gal. The com- 
bined treated water storage at the 
three stations, with all reservoirs full, 
will therefore be approximately 63 
milgal. The piping between the fil- 
ters and the storage reservoirs will 
be arranged so that the reservoirs can 
be by-passed, thus allowing the water 
to flow directly to the suction lines of 
the high service pumps should an 
arise. 
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Reliability 


The first and foremost considera- 
tion in the design of the new pumping 
station was reliability—the ability of 
the pumping works to deliver an ade- 
quate quantity of water into the dis- 
tribution system 24 hr a day, 365 days 
a year, without interruption. As 
Memphis has no overhead storage, 
pressures in the distribution system 
can be maintained only as long as 
the high-service pumps are operating. 
Consequently, the high-service pump- 
ing facilities are one of the most vital 
links in the chain that starts with the 
extraction of the water from the un- 
derground source of supply and ends 
with its delivery to the point of ulti- 
mate consumption. 

Memphis has a high underwriter’s 
rating for a city of its size. As all 
of the water delivered into the distri- 
bution mains from the new station will 
be pumped electrically, the National 
Board of Fire Underwriters has set 
some rather rigid requirements for 
rating the new station. The Memphis 
Water Div., under the administration 
of Thomas H. Allen and C. M. Me- 
Cord, has, for a number of years, 
more than complied with the under- 
writer’s requirements. In keeping 
with this policy, the new station was 
so designed that a major equipment 
failure or a complete loss of electric 
power would not interrupt pumping 
for more than a few seconds. 

Four high-service pumps will ulti- 
mately be installed in the new pump- 
ing station although only two will be 
installed initially. Each pump will 
have a rating of 15 mgd at 180 it 
total pumping head. The pumps will 
be driven by variable speed, wound- 
rotor electric motors (600-hp. 2,400-v ) 
with drum type slip controllers and 
resistors for speed control. Although 
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the initial pumping capacity will be 
only 30 mgd, installation of the future 
pumps will increase the total installed 
pumping capacity to a maximum of 
60 mgd, with a firm capacity of 45 


mgd. 
The high-service pumps will be 
horizontal, double-suction, split-case, 


centrifugal pumps, but will vary from 
conventional design in having the 
bottom-suction, bottom-discharge pat- 
tern. 

The capacity of each pump can be 
varied from 5 to 15 mgd by varying 
the speed either manually or auto- 
matically. Automatic control will be 
maintained by a pressure type con- 
troller which will vary the pump speed 
as required to maintain a constant 
station discharge pressure. As _ the 
pumps will be located on the pump 
station operating floor slightly above 
high water level in the storage reser- 
voirs, a vacuum type pump priming 
system with vacuum tank and dupli- 
cate vacuum pumps will automatically 
keep all pumps primed and ready to 
operate. 

Each pump discharge line will con- 
tain a Venturi tube for metering the 
water pumped. Cone type check 
valves, cylinder-operated automati- 
cally by oil, will be installed at the 
throat of the Venturi tubes. An oil 
accumulator system consisting of an 
oil sump, oil pressure tank, duplicate 
oil pumps, and duplicate compressors 
will be provided. Check valve con- 
trols on the pump discharge lines will 
be arranged so that the check valve 
cannot open until the pump has started 
and reached its minimum running 
speed. This operation will be accom- 
plished by controlling the pilot de- 
vice which initiates the opening of 
the check valve from a pressure switch 
in the pump discharge line. When 
the pump motor control switch is 
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thrown to stop a running pump, the 
check valve will start to close but the 
pump will not actually stop until a 
limit switch on the check valve inter- 
rupts the motor circuit. The limit 
switch will interrupt the motor cir- 
cuit—to stop the pump—when the 
check valve is approximately 90 per 
cent closed. An overriding control 
will automatically close all check 
valves simultaneously in  approxi- 
mately six seconds when power fail- 
ure occurs. This system of control 
will make reversal of flow through the 
pumps virtually impossible. 

All high-service pumps will be con- 
nected to a common discharge header, 
from which, ultimately, four 36-in. 
discharge mains will leave the station 
and connect to widely separated points 
in the distribution network. The 
header will be looped and will have 
sectionalizing valves arranged so that a 
break anywhere in the discharge pip- 
ing, or the failure of any valve, can- 
not put more than one pump and one 
discharge main out of service. Thus, 
any single piping or valve failure 
would result in the loss of not more 
than 25 per cent of the ultimate pump- 
ing capacity of the station. The 45- 
mgd firm pumping capacity applies to 
the discharge piping as well as to the 
pumping facilities. 


Power Supply 

The normal power supply to the 
new station will include a 12,000-v cir- 
cuit from one of the city’s power sub- 
stations and two emergency 12,000-v 
circuits from a generating station. All 
three circuits will be transmitted over- 
head to the edge of the station site 
and then underground into the station. 

The three 12,000-v circuits will feed 
electric power to a modern, metal-clad, 
12,000-v switchgear, the bus of which 
will be divided at the center so that 
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each of the two main bus sections can 
be fed either independently or simul- 
taneously from the normal feeder cir- 
cuit. Each emergency circuit will sup- 
ply one of the main bus sections. 
Transfer to the emergency circuits 
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breakers, thus providing full duplica- 
tion of all 2,400-v switchgear facili- 
ties. From this switchgear, power 
will be supplied to the 600-hp, high- 
service pump motors and to two 200- 
kva, 2,400- to 120/208-v, auxiliary 


will be automatic if the normal circuit power transformers which in turn 
fails. As the normal and emergency feed a_ metal-enclosed 120/208-v 
sources may not always be synchro- switchgear. 

nized, interlocking and protective re- With the divided-bus  12,000-v 
laying will be installed to prevent par- switchgear, the “double bus-double 


alleling of the sources. On the other 
hand, provisions will be included to 
permit transfer from one source to the 
other without an interruption of elec- 
tric power, when the sources are 
synchronized. 

Power from the 12,000-v_ switch- 
gear will be fed to two station power 
transformers—2,000-kva, 12,000- to 
2,400-v—and to three underground 
well-feeder circuits. One of the well- 
feeder circuits will serve a few wells 
to be located north of the new station. 
The other two well-feeder circuits will 
feed the main well field to the south- 
east of the new station. These two 
circuits will form an electrical loop 
which can be energized from either or 
both sides of the divided 12,000-v bus. 
A 12,000- to 480-v transformer will 
be installed in each well house to pro- 
vide electrical power for operation of 
the 480-v well pump motors. Switch- 
ing facilities for disconnection at each 
well will permit opening the electrical 
loop at any well. This switching ar- 
rangement will permit isolation and 
repair of any faulty section of the 
feeder loop without discontinuing the 
operation of any of the wells. 

The low voltage side of the station 
power transformers will feed a 
2,400-v, metal-clad switchgear. This 
switchgear will be of the “double 
bus-double breaker” type consisting of 
two duplicate sections, back to back, 
each complete with its own bus and 
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breaker” type 2,400-v switchgear, and 
the duplicate power and station trans- 
formers, one half of each component 
could fail completely without disrupt- 
ing station operations. All duplicated 
switchgear and transformer facilities 
will have a rating sufficient to permit 
either of the duplicate units to handle 
peak ultimate station and well-field 
electrical power demands. 

Three electrical generating units 
with diesel engines will ultimately be 
installed in the new station to serve 
as additional standby power source, 
but only one unit will be installed im- 
mediately. Thus, continuous opera- 
tion of the pumping station will be 
assured even though all outside 
sources of power should fail. Each 
unit will generate electric power at 
2,400 v and will have an output ca- 
pacity of 1,000 kw. Power from the 
generators will be fed through the 
2,400-v switchgear to operate the 
high-service pumps and station auxil- 
iaries. All excess power can be fed 
through the station power transform- 
ers, using them as step-up transform- 
ers, to the wells. With a treated wa- 
ter storage of 20 mil gal, continuous 
operation of the wells will be second- 
ary to continuous operation of the 
high-service pumps. Facilities will 
also be included on the 2,400-v switch- 
gear for automatically synchronizing 
the generators with the outside power 
sources. 
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Compressed air will be used to start 
the diesel engines. A battery of high- 
pressure air tanks will be kept filled 
by an electric-motor-driven air com- 
pressor. A standby air compressor 
will be driven by a small gasoline 
engine. The diesel lubricating oil 
will be kept warm and circulating at 
all times so that only seconds will be 
required to start the engine and apply 
the generator output to the line. 
_ The circulating water system for the 
_ diesel jackets will be a closed system 
with a tube type heat exchanger in- 
stalled in the Ine. The circulating 
water will be cooled by passing station 
_ high-service water through the jacket 
water heat exchanger. The cooling 
water will not be wasted but will be 
returned to storage. The lubricating 
oil will also be cooled by bleeding high- 


service water through the lubricating 


oil cooler. As only a relatively small 
_ quantity of water will be required to 
cool the lubricating oil, it will be 
wasted rather than risk leakage of oil 
into the treated water supply. 
Diesel fuel oil will be stored in the 
two 25,000-gal underground steel 
storage tanks and will be pumped to 
the fuel oil day tanks as needed. The 
fuel oil storage tanks can be filled 
either from tank trucks or from tank 
cars on the railroad spur serving the 
station. Fuel oil unloading and trans- 
fer pumps will be housed in a small 
fuel oil pumphouse near the storage 
tanks. As the new station will be 
located in a residential area, the diesel 
intake and exhaust noises will be 
silenced to the highest degree possible. 
A 10-ton electrically operated trav- 
eling crane with motorized hoist will 
aid in servicing the high-service pumps 
and the diesel generator units. This 
crane will span the full width of the 
pump room—approximately 48 ft. 


Control System 


Normal operating control of tl 
entire pumping station will originate 
from an electrical benchboard , located 
in a control room adjacent to and 
within sight of the pump and diesel 
room. The high-service pumps can 
be started and stopped, placed under 
manual or automatic speed control, 
and adjusted for speed from this 
benchboard. Instruments will indi- 
cate the speed and the electrical char- 
acteristics of each running pump mo- 
tor. Control and supervision of the 
outside power sources will also be in- 
corporated into the benchboard. In 
emergencies resulting from failure of 
the control circuits, and in circum- 
stances which require operating a 
diesel-generator unit, it will be pos- 
sible to operate the entire pumping 
station from the control devices on 
the 2,400-v switchgear. 

Remote control and supervision of 
all wells will originate from a well 
control center built into one end of 
the electrical benchboard. Indicating 
lights will show the operating status 
of each well. The well pumps can 
also be started and stopped from the 
well houses. 

At the opposite end of the bench- 
board, a valve operating table will 
provide remote control of all hydrau- 
lic station-discharge and sectionalizing 
valves. Indicating lights on a “mimic” 
bus will show the position of each dis- 
charge and sectionalizing valve and of 
each pump-discharge check valve. 

A water instrument panel will be 
built into the control room wall be- 
hind the electrical benchboard. 
struments mounted on this panel will: 


1. Indicate, record, and totalize the 
raw-water pumpage 

2. Indicate, record, and totalize the 
discharge from each high-service 
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pump and the total station dis- 
charge 

Indicate and record the station- 
discharge pressure 

Indicate and record the water 
depth in each treated water stor- 
age reservoir 

Indicate the water depth in the 
wash water tanks. 


Chart storage space has been provided 
behind the instrument panel. 

Control of the diesel auxiliaries and 
such station auxiliaries as the oil ac- 
cumulator equipment, the vacuum 
priming equipment, and the station 
air compressor will originate from 
metal-enclosed control centers located 
near the equipment to be controlled. 
These control centers will be ener- 
gized from the 120/208-v switchgear. 
Power for station lighting will also 
be supplied by the 120/208-v switch- 
gear through conventional breaker 
type lighting panels. 

A station battery located in a sepa- 


rate battery room will supply d-c 
power for the operation of switchgear 
and control equipment, small d-c 


motor-driven auxiliaries, and a_ lim- 
ited amount of emergency d-c light- 
ing. Conversion to the emergency 
d-e lighting will be automatic if power 
failure occurs. 

An annunciator system to indicate 
unusual or hazardous conditions will 
be provided. One set of visual sig- 
nals will be located in the control room 
on the water instrument panel, and a 
duplicate set of signals will be located 
in the switchgear room. A _ separate 
annunciator system will be used with 
each diesel. An alarm horn will warn 
the operator to check the annunciator 
signals to determine what unusual or 
hazardous conditions exist. This 
horn can be silenced only from points 
near the annunciator visual signals. 
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Unusual or hazardous 
be annunciated include: 


1. Disagreement on the 12,000-v, 
2,400-v, and 120/208-v switchgear 

2. High temperature of the station 
power transformers 

3. Low oil level in 
power transformers 

4. Disagreement at the well control 
center 

5. Loss of prime of any of the high- 
service pumps 

6. High and low station-discharge 
pressures 

7. High and 
system pressures 

8. High and low diesel lubricating 
oil pressures 

9. High and low fuel oil levels in 
the day tanks 

10. High diesel engine temperature. 


the station 


low oil accumulator 


Additional Facilities 


Duplicate gas-fired steam boilers, 
centrally located in a basement boiler 
room, will furnish steam heat to the 
pumping station and filter plant. In 
keeping with the reliability built into 
the pumping station, each boiler will 
be capable of carrying the entire build- 
ing heating load and will be equipped 
with standby oil-firing facilities. 

Other facilities will include an of- 
fice, an office storeroom, a chemical 
laboratory, and an assembly room 
for staff meetings and instructions. 
Washrooms, workshops, janitors’ clos- 
ets, and storage space will also be pro- 
vided. A hydraulic freight elevator 
will serve the basement storage area. 

A parking area and a small garage 
for housing the cars of the personnel 
will be located behind the pumping 
station. A spur track into the station 
site will serve an unloading dock in the 
rear of the pumping station. Trucks 
will also have access to this dock. 
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T is not uncommon for those en- 
I gaged in the administration, opera- 
tion, and design of water works facil’- 
ties to think of the individual compo- 
nents of water systems as if they were 
isolated units with specific characteris- 
tics and problems rather than inte- 
grated and interdependent parts of a 
complete, organized system. This 
tendency is believed to be particularly 
strong in dealing with high-service 
pumping facilities. It is extremely 
easy, and sometimes extremely unfor- 
tunate, to draw conclusions on pump 
operating conditions with inadequate 
regard to suction and discharge char- 
acteristics for varying rates of delivery. 
In a typical direct-pressure system, in- 
volving a high-service pumping station, 
transmission mains, and distribution 
network, the head-capacity character- 
istics of the system as a whole must be 
ascertained before the selection of 
pumps can be intelligently made. 


Determination of System Character- 

istics 

Various methods exist for determin- 
ing the head-capacity characteristics of 
a system. The selection of method is 
guided generally by the specific peculi- 
arities of the system, with considera- 
tion for such factors as its size and 
complexity and its general suscepti- 
bility to simplification without loss of 
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reasonable precision. In a very small 
municipal or industrial water system, 
for example, the piping network may 
lend itself to such simplification that 
direct determination of head loss in 
successive increments of piping under 
the imposed demands is possible. The 
same type of determination may also 
be possible in large, but comparatively 
simple, industrial and military installa- 
tion systems. 

In general, however, head-capacity 
characteristics of the typical water 
transmission and distribution system 
can be economically ascertained with 
satisfactory precision only through 
adequate hydraulic analyses of the sys- 
tem. Such analyses, of course, can be 
appropriately utilized not only for re- 
producing past conditions of record, 
but for projecting the system into the 
future in order to determine its func- 
tional characteristics when operating 
under the demands and conditions that 
are predicted for that time. 

Once the system head-capacity data 
are known, it is possible to relate them 
to the operational characteristics of the 
existing or contemplated pumping fa- 
cilities so that overall system perform- 
ance can be determined. In consider- 
ing improvements to an existing high- 
service station, the hydraulic peculiari- 
ties of the system may be found quite 
interesting and revealing. In _ the 
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‘System Head-Capacity Dolo 
(1) (2) (3) (4) | (5) (6) (7) a-. 
Pressure at Pumping Station “EB 
High- (Centerline el 577) El of Total 
Service Downtown Hydraulic Dynamic 
Hour Pump (Centerline at Head = 
Discharge el 603) TAdjusted to umping _ Pumps 
med pst Actual 35 psi Sta. Col. 6 —567 
pst Downtown ft ft 
psi 
1AM 8.4 38 58 55 704 137 
—— S| 11.4 37 59 57 709 142 
?- 7 AM 18.0 35 69 69 736 169 
. 8 AM 21.8 34 "84 85 773 206 
9 AM 23.2 33 87 783 216 
9 PM 19.9 43 84 76 753 186 
10 pM 16.1 43 > 67 732 165 
11 PM 12.5 40 63 58 711 144 


* El 567 = mean water level in clear well. 


course of studying the high-service 
pumping facilities for one of the mid- 
western metropolitan systems, for ex- 
ample, the performance characteristics 
of the centrifugal pumps were deter- 
mined as shown in Fig. 1. The head- 
capacity curves of the existing three 
high-lift pumps are shown as light solid 
lines labeled No. 20, 21, and 19. In 
accordance with standard procedure, 
the capacities of these units were com- 
bined into the four possible operating 
combinations portrayed by the light 
dashed curves. From operating rec- 
ords during a preceding maximum day, 
data were assembled and analyzed as 
shown in Table 1, in which the pres- 
sures in the pump discharge header, 
shown in Column 4, were adjusted to 
an assumed hydraulic plane which 
would result in uniform downtown 
pressures of 35 psi, as shown in Col- 
umn 5. Using these values, the gra- 
dient elevation at the discharge header 
and the total dynamic head in feet of 
water were determined for the various 
delivery rates, as shown in Columns 
6 and 7, respectively. The data in Col- 


umns 2 and 7 were plotted to form the 
basis for the curve which delineates 
system head for 35 psi in the down- 
town area, 

Under the then prevailing conditions 
of operation, approximately two-thirds 
of the high-service pump discharge was 
being delivered to the downtown area 
through approximately 6} miles of 
30-in. pipeline with velocities in excess 
of 4.5 fps. Under those circumstances 
it is not surprising that the system 
characteristic curve represents friction 
head losses which vary substantially 
as the 1.85 power of the quantity leav- 
ing the pump discharge header. 

As the pressures prevailing down- 
town were consistently inadequate for 
providing satisfactory service, it was 
recommended that system improve- 
ments be based on maximum-hour 
pressures of not less than 50 psi. This 
condition was conveniently depicted in 
Fig. 1 simply by transferring the sys- 
tem characteristic curve vertically to 
the appropriate position on the total 
dynamic head scale. 
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Examination of the system curve in 
its relationship to the pump character- 
istic curves reveals clearly: [1] the 
pressing immediate inadequacy of the 
transmission capacity then available ; 
and [2] the comparative immediate 
adequacy of the available high-service 
pumping capacity if the transmission 
bottleneck were relieved. 


Hydraulic Analyses 


To complete the discussion of Fig. 1 
it may be noted that, based on both 
past and predicted future maximum 
demand conditions, hydraulic analyses 
of the transmission and distribution 
system were performed to check the 
adequacy and economy of tentative de- 
sign for reinforcing that system. The 
analyses were performed in accordance 
with the Hardy Cross method as modi- 
fied by Doland (1) and Kincaid (2). 
System characteristic curves were then 
drawn delineating maximum-hour con- 
ditions as they would have prevailed 
on the improved system in 1947 and 
as they are predicted to obtain on the 
improved system in 1975. Similarly, 
an analysis was performed and system 
characteristics were graphically repre- 
sented for the demand condition result- 
ing from a major fire occurring in the 
congested value district during a typi- 
cal future maximum day. 

For the reader’s convenience, system 
firm capacities have been located and 
given a numerical designation for the 
various conditions considered and de- 
scribed. It may be seen that, without 
the addition of a fourth high-service 
pump, the contemplated additional 
transmission capacity will increase the 
firm capacity of the system from 20.6 
to 28.0 mgd while maintaining the de- 
sired minimum pressures downtown. 
_ The firm capacity designation points 4, — 
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5, and 6, will be valid after the installa- 
tion of a new pump in the future. 

The beneficial effect of the aug- 
mented transmission capacity is quite 
striking. Equally evident is the com- 
plete bottleneck that persists for the 
existing pumping facilities if capacity 
considerations are confined to the 
pumping station only, rather than ex- 
panded to embrace the entire water 
transmission and distribution system. 

With specific reference to the fore- 
going example, it should be observed 
that the system studied does not have 
elevated storage as a materially effec- 
tive component. Unusual hourly de- 
mand characteristics of this system are 
such as to reflect unfavorably on the 
economics of elevated storage. The 
existence of effective storage in appre- 
ciable extent, however, would not af- 
fect the analytical procedure adversely 
nor would it have significant effect on 
Fig. 1, other than as a reduction in the 
delivery rates from the pumps in re- 
sponse to feed from the elevated stor- 
age into the system. 


Efficiencies 


It can be observed in Fig. | that the 
pump operation contemplated for mini- 
mum desirable downtown pressures 
after transmission capacity has been 
augmented, would apparently result in 
inferior efficiencies for some combina- 
tion of units. Actually, the pumps will 
normally operate higher on their char- 
acteristic curves in the range of more 
favorable efficiencies with system pres- 
sures above the desired minimum. 
For fire flow conditions, of course, sta- 
tion efficiencies are materially inferior. 
As the periods involved are of such 
short duration, however, it follows that 
efficiency considerations for this condi- 
tion are of minor significance. 
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Conclusions 

In conclusion, 
made : 

1. It is desired to re-emphasize the 
importance of maintaining perspective 
while examining the individual compo- 
nents of a water system. 

2. It is imperative to relate high- 
service pump operation to the com- 
bined functional characteristics of the 
transmission and distribution system. 

3. Functional characteristics can be 
ascertained economically and with jus- 
tifiable precision through the use of 
the Hardy Cross method of system 
analysis. 


four points may be 
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4. Not only is water system opera- 
tional economics a prime considera- 
tion; but, further, functional capability 
of the system may be impaired seri- 
ously if improvements are not based 
on analytical studies which are all- 
embracing in scope. 
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HE fact that temperature exerts 

an important effect on the pH 
and carbonate equilibria in water ap- 
pears to have been recognized in a 
general way for years, but the quanti- 
tative implications of this effect have 
not, until recently, been emphasized to 
water works operators. When Lan- 
gelier (1) proposed his saturation in- 
dex and also suggested that carbonate 
and bicarbonate alkalinities be com- 
puted by means of equations based on 
mass laws, he recognized the fact that 
temperature would have some effect 
upon the pH and the saturation index. 
‘Later, DeMartini (2), in a_ study 
which indicated the practical value of 
Langelier’s saturation index, proposed 
similar equations for computing the 
free carbon dioxide content and the 
hydroxide alkalinity of waters, but, ex- 
cept for a general statement, scarcely 
mentioned temperature effects, prob- 
ably because a detailed study of this 
particular phase was outside the scope 
of his investigations. 

In 1939 Moore (3) presented the 
first graphical means for the determi- 
nation of free carbon dioxide and the 
three forms of alkalinity, stating that: 
“For waters having temperatures of 
15-25, dissolved solids concentra- 
tions of 500 ppm or less and pH val- 
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ues below 10.0, all corrections may be 
neglected and the diagrams may be 
used in the form given fin his arti- 
cle].” He also suggested that: “For 
waters outside these limits, the values 
of the constants may be corrected for 
temperature and salt concentrations 
and the corrected values substituted 
directly in the equations.” 

Meanwhile, Amorosi and McDer- 
met (4), in a study of the distribution 
of carbon dioxide between steam and 
water in deaerating feedwater heaters, 
developed a method for calculating the 
pH that a water would have at higher 
temperatures upon the basis of a de- 
termination of the pH value at 25C 
and the total carbon dioxide, com- 
bined and free, in the water. This 
method was based upon suggestions 
by McKinney (5). Later, in a 1945 
study of corrosion prevention in cool- 
ing tower systems, Powell, Bacon, and 
Lill (6) used the Amorosi and Mc- 
Dermet method to compute the pH, 
at higher temperatures. Their curves 
were later revised by Powell, Bacon, 
and Knoedler (7) on the basis of 
newer and presumably more accurate 
ionization constants. 

In 1946 Langelier presented discus- 
sions of chemical equilibria (8) and 
the effect of temperature on pH (9). 
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In the first of these articles he indi- 
cated that, when examples were in- 
vestigated for higher temperatures, he 
found temperature effects that could 
hardly have been suspected prior to 
working out the temperature-alkalin- 
ity relationships of pH in carbonate 
solutions. In the second, he presented 
a method, largely graphical, for con- 
verting room temperature pH values 
to the actual values at other tempera- 
tures. For use of this method, a sep- 
arate set of graph< must be constructed 
for each temperature at which it is 
desired to predict the pH value. 

A comparison of the results ob- 
tained by Langelier with the revised 
graphs prepared by Powell et al., re- 
vealed some discrepancies, especially 
at higher temperatures. Generally, 
Powell et al. obtained a greater low- 
ering at the higher temperatures than 
did Langelier. A study by Green 
(10) presents a comparison between 
experimental results and those calcu- 
lated by Powell et al. and Langelier. 
The experimental results agreed bet- 
ter with Langelier’s values—that is, 
curves plotted from the experimental 
values parallel the curves plotted from 
Langelier’s values more closely than 
those plotted from Powell’s. That the 
experimental results do not agree more 
closely with the calculated values is not 
surprising, since the ideal conditions 
assumed by Langelier and also by 
Amorosi and McDermet are difficult to 
attain in the laboratory. Furthermore, 
there is some uncertainty whether the 
pH measurements at higher tempera- 
tures are absolutely accurate. 


Calculation of Effect of Temperature 
on pH 
The method described below for 
the calculation of the effect of tem- 
perature on pH was developed in a 
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search for a means that would be as 
accurate as the Langelier method but 
flexible enough to permit calculation 
regardiess of the initial and final tem- 
perature, and which, also, would in- 
volve only ordinary arithmetical pro- 
cedures. 

The limiting conditions that were 
assumed have already been stated by 
McKinney (5) and Langelier (9): 
There shall be no loss of carbon di- 
oxide by volatilization, no change in 
concentration caused by evaporation 
or precipitation, and salts of weak 
acids, other than carbonic, shall be 
absent. Under these ideal conditions 
it should be possible to calculate the 
pH value at other temperatures, using 
those elements in the system that re- 
main constant regardless of tempera- 
ture change—that is, the total alkalin- 
ity and the total (combined and free) 
carbon dioxide content. 

Total alkalinity can be determined 
by the usual titration; and for the de- 
termination of total carbon dioxide a 
variety of methods are available, in- 
cluding the direct titration described 
by Amorosi and McDermet (4), the 
evolution method given in Standard 
Methods (11), and calculation from 
the concentrations of HeCOs, HCO,-, 
and CO;~ found by use of Langelier’s 
and DeMartini’s equations or the 
charts or nomographs solving ‘these 
equations. For the low alkalinities oc- 
curring in many natural waters and 
in most lime-softened waters, how- 
ever, the evaluation of total carbon 
dioxide from total alkalinity and the 
pH of the water, as outlined below, is 
preferable, because it provides the ac- 
curacy needed in the calculations. 


Development of General Equation 


In developing a general equation for 
calculating total carbon dioxide and, 


i. 


358 Jour. AWWA 
TABLE 1—Values of r, in the Equation r = ————_—-_—. , 
(Alky — ppm [OH~]) 
pH | 0° ise | 20° | 25° | 30° 35° | | 45° | 50° 
6.0 | 4,197 3.768 | 3.459 3.191 2.999 | 2.854 2.746 2.670 | 2.619 2.592 | 2.585 
61 3.515 | 3.174 2.929 2.715 2.563 | 2.448 2.362 | 2.301 2.261 | 2.390 | 2.234 
6.2 2.973 | 2.702 | 2.507 2.338 2.217 | 2.126 2.057 | 2.009 1.977 1.960 1.956 
6.3 2.542 | 2.327 2.172 2.038 1.942 1.869 1.815 | 1.786 | 1.751 1.738 1.734 
64 2.200 2.030 1.907 1.800 1.724 1.666 1.623 | 1.592 1.572 1.561 1.558 
6.5 1.929 1.794 1.696 1.611 1.550 | 1.504 1.470 1.446 | 1.430 1.421 1.419 
6.6 1.713 1.606 | 1.528 1.461 1.412 | 1.376 1.349 | 1.330 | 1.317 1.310 1.308 
6.7 1.542 1.456 | 1.395 1.341 1.303 1.274 | | 1.221 1.220 
6.8 1.406 1.338 1.289 1.247 1.216 | 1.193 1.176 1.163 1.155 1.151 1.150 
6.9 1.298 1.244 | 1.205 1.171 1.147 | 1.128 1.115 1.105 1.099 1.095 1.094 
7.0 1.212 | 1.169 | 1.138 1.111 1.092 1.077 1.066 1.059 1.053 1.051 1.050 
7A 1.143 1.109 1.085 1.063 1.048 1.036 | 1.028 1.022 1.018 1.015 1.015 
7.2 1.092 1.062 1.042 1.025 1.013 1.004 | 0.997 0.992 0.989 0.987 | 0.987 
7.3 1.046 1.024 1.009 | 9.995 | 0.986 | 0.977 0.973 0.969 0.966 | 0.965 | 0.964 
7.4 1.012 | 0.994 | 09.982 0.971 | 0.964 0.958 0.953 0.950 0.949 | 0.947 0.946 
7.5 0.984 | 0.971 | 0.961 0.952 0.946 0.941 0.938 0.935 0.933 | 0.932 | 0.932 
| 
7.6 0.963 0.952 0.944 0.937 0.932 0.928 0.925 0.923 0.922 0.921 0.921 
7.7 0.945 0.937 0.930 0.925 0.921 0.913 0.915 0.913 0.913 0.911 0.911 
7.8 0.931 0.924 0.919 0.914 0.911 0.909 0.907 0.905 0.904 | 0.904 | 0.903 
7.9 0.920 0.915 | 0.910 0.907 0.904 0.902 0.900 0.899 0.898 | 0.897 | 0.897 
8.0 0.911 0.907 | 0.903 0.900 0.898 0.896 0.894 0.893 0.392 0.892 0.891 
8.1 | 0.904 | 0.900 | 9.807 0.894 | 0.892 | 0.891 | 0.889 | 0.888 | 0.887 | 0.887 | 0.886 
8.2 0.898 0.894 | 0.892 0.890 0.888 0.886 0.885 0.884 0.883 | 0.882 | 0.882 
8.3 0.893 | 0.890 0.887 0.885 0.883 0.882 0.881 0.879 0.878 | 0.878 | 0.877 
8.4 | 0.888 0.886 | 0.883 0.881 0.879 | 0.878 0.876 0.875 0.874 0.873 | 0.872 
8.5 | 0.884 0.882 0.879 0.877 O.875 | 0.874 0.872 0.871 0.869 | 0.868 | 0.867 
} 
8.6 0.880 0.878 | 0.876 0.872 0.871 0.869 0.867 0.866 0.864 0.863 | 0.862 
8.7 0.877 0.874 0.871 0.869 0.866 | 0.864 0.862 0.860 0.858 0.857 0.856 
8.8 0.873 0.870 0.866 0.864 0.861 | 0.859 0.857 0.854 0.852 0.850 | 0.848 
8.9 | 0.868 0.865 0.862 0.859 0.855 | 0.852 0.849 0.846 0.844 0.842 | 0.840 
9.0 | 0.864 0.860 0.856 0.852 0.848 0.844 0.841 0.837 0.834 | 0.832 | 0.830 
9.1 | 0.858 0.854 | 0.849 0.844 0.840 | 0.835 0.831 0.827 0.823 0.821 0.818 
9.2 | 0.852 0.846 0.841 0.835 0.830 | 0.824 0.820 0.815 0.811 0.807 0.804 
93 0.844 0.838 0.831 0.825 0.818 0.812 0.806 0.818 0.796 | 0.792 | 0.788 
o4 0.835 0.828 0.820 0.812 0.804 0.797 0.791 0.784 0.778 | 0.774 | 0.770 
9.5 0.824 0.815 0.806 0.797 0.788 0.780 0.773 0.765 0.759 0.754 | 0.749 
96 | 0811 0.801 0.790 0.780 0.770 0.760 0.753 0.745 0.738 | 0.732 | 0.727 
9.7 0.797 0.785 0.773 0.759 0.750 0.740 0.731 0.722 0.715 0.709 | 0.703 
9.8 0.780 0.767 | 0.753 0.740 0.728 0.717 0.707 0.698 0.690 | 0.684 | 0.678 
99 0.761 0.746 | 0.731 0.717 0.704 0.692 0.683 0.673 0.665 | 0.659 | 0.653 
10.0 0.739 0.724 0.707 0.693 0.679 0.667 0.657 0.647 0.640 | 0.634 | 0.628 
10.1 0.718 0.700 | 0.683 0.668 0.654 0.642 0.632 0.622 0.602 0.609 | 0.604 
3 y 0.675 0687 0.642 0.629 0.617 6.608 0.598 0.591 0.586 | 0.581 
0.649 0.632 0.618 0.605 0.593 0.585 0.576 0.573 | 0.564 | 0.560 
0.624 0.608 0.594 0.582 0.571 0.563 0.555 0.549 | 0.545 | 0.541 
0.600 0.585 0.572 0.561 0.551 0.544 0.537 0.532 0.528 | 0.524 
0.577 0.563 | 0.551 0.541 0.533 0.527 0.521 0.516 | 0.513 | 0.509 
0.557 0.544 | 0.541 0.525 0.517 0.512 0.507 0.503 | 0.500 | 0.497 
0.538 0.527 0.518 0.510 0.504 0.499 0.495 0.491 0.489 | 0.487 
0.522 0.512 | 0.504 0.498 6.492 0.488 0.484 0.482 0.480 | 0.477 
0.507 0.499 0.492 0.487 0.483 0.479 0.476 0.474 0.472 | 0.471 
0.495 0.488 0.483 0.478 0.474 0.472 0.469 0.467 0.466 | 0.465 
0.486 0.479 0.475 0.471 0.468 0.466 0.464 0.462 0.461 | 0.460 
0.477 0.472 0.468 0.465 0.462 0.451 0.459 0.458 0.457 | 0.456 
0.470 0.466 0.463 0.460 0.458 0.457 0.455 0.454 0.453 0.453 
0.464 0.461 0.458 0.456 0.454 0.453 0.452 0.451 0.451 0.450 
0.459 0.457 0.455 0.453 0.452 0.451 0.450 | 0.449 | 0.449 | 0.448 
0.455 0.453 0.452 0.450 0.449 0.448 0.448 0.447 | 0.447 0.446 
0.452 0.451 | 0.449 0.448 0.447 0.447 0.446 0.446 | 0.446 | 0.445 
0.450 | 0.448 | 0.447 0.447 0.446 0.445 0.445 0.445 0.444 | 0.444 
0.448 | 0.447 | 0.446 0.445 0.445 | 0.444 0.444 | 0.444 0.444 | 0.443 


| 
\ 


April 1952 EQUILIBRIA 


for the pH Range of 6.0-12.0 and the Temperature Range of 0-100 C 


pH 55° 60° | 65° 70° 75° 80° 8s° 90° 


6.1 2.245 2.271 2.313 2.376 2.446 2.541 2.657 2.799 

6.2 1 1.985 2.018 2.064 2.124 2.199 2.292 2.404 

6.3 1.741 1.755 1.784 1.820 1.868 1.928 2.001 2.091 

6.4 1.564 1.577 1.598 1.627 1.665 1.712 1.771 1.841 

6.5 1.424 1.434 1.451 1.473 1.504 1.541 1.588 1.644 

6.6 1.312 1.320 1.333 1.352 1.377 1.405 1.442 1.487 1.540 1.604 6.6 
6.7 1.223 1.229 1.240 1.254 1.273 1.297 1.326 1.362 1.404 1.455 6.7 
6.8 1.152 1.157 1.166 1.177 1.192 1.211 1.234 1.263 1.296 1.336 6.8 
6.9 1.096 1.100 1.107 1.118 1.128 1.143 1.161 1.184 1.210 1.242 6.9 
7.0 1.051 1.055 1.060 1.067 1.077 1.088 1.103 1,121 1.142 1.167 7.0 
7.1 1.016 | 1.018 1.023 1.028 1.036 1.045 1.057 1.071 1.088 1.108 7.1 
7.2 0.988 0.990 0.993 0.997 1.003 1.011 1.020 1.031 1.045 1.061 7.2 
7.3 | 0.965 0.967 0.969 0.973 0.977 0.983 0.991 1.000 1.010 1.023 7.3 
7.4 | 0.947 0.948 0.950 0.953 0.957 0.962 0.967 0.974 0.983 0.993 7.4 
7.5 0.932 0.933 0.935 0.937 0.940 | 0.944 0.949 0.954 0.961 0.969 7.5 
7.6 0.921 0.921 0.923 0.925 0.927 0.930 0.934 0.938 0.943 0.950 7.6 
7.7 0.911 0.912 0.913 0.914 0.916 0.918 0.921 0.925 0.929 0.934 7.7 
7.8 0.903 0.904 0.905 0.905 0.907 0.909 0.911 0.914 | 0.918 0.922 7.8 
7.9 0.897 0.897 0.898 0.898 0.900 0.901 0.903 0.905 | 0.908 0.911 7.9 
8.0 0.891 0.891 0.892 0.892 0.893 0.894 0.896 0.898 | 0.900 0.903 8.0 

R.1 0.886 0.886 0.886 0.887 0.887 0.888 0.890 0.891 0.893 0.895 8.1 
8.2 0.881 0.881 0.881 0.882 0.882 0.883 0.884 0.885 0.888 0.889 8.2 
8.3 0.877 0.876 0.876 0.877 0.877 0.878 0.878 0.879 0.881 0.882 8.3 
8.4 0.872 0.872 0.871 0.871 0.872 0.872 0.873 0.874 0.875 0.876 8.4 
8.5 0.867 0.866 0.866 0.866 0.866 0.867 0.867 0.868 0.869 0.870 8.5 
8.6 0.861 0.860 0.860 0.860 0.860 0.860 0.861 0.862 0.863 0.864 8.6 
8.7 0.854 0.854 0.853 0.853 | 0.853 0.853 0.854 0.855 0.856 0.858 8.7 
8.8 0.846 0.846 0.845 0.845 | 0.845 0.845 0.846 0.846 0.848 0.849 8.8 
8.9 0.838 0.837 0.836 0.835 | 0.835 0.835 0.836 0.837 0.838 0.840 8.9 
9.0 0.828 0.826 0.825 0.824 0.824 0.824 0.825 | 0.826 0.827 0.829 90 
9.1 0.815 0.813 0.812 0.811 0.811 0.811 0.812 0.813 0.815 0.817 91 
9.2 0,801 0.799 0.797 0.796 0.796 0.796 0.797 0.798 0.800 0.802 9.2 
9.3 0.785 0.782 0.780 0.779 0.779 0.779 0.780 0.781 0.783 0.786 9.3 
94 0.766 0.763 0.761 0.760 0.760 0.760 0.761 0.762 0.764 0.767 94 
95 0.745 0.742 0.740 0.739 0.738 0.738 0.739 0.741 0.743 0.746 9.5 
9.6 0.723 0.719 0.717 0.716 0.715 0.715 0.716 0.718 0.721 0.724 9.6 
9.7 0.699 0.695 0.693 0.691 0.691 0.691 0.692 0.694 0.696 0.700 9.7 
9.8 0.674 0.670 0.668 0.666 0.665 | 0.666 0.667 | 0.669 0.671 0.675 9.8 
9.9 0.648 0.645 0.642 0.641 0.640 0.640 0.641 0.643 0.646 0.649 9.9 
10.0 0.623 0.620 0.617 0.616 0.615 0.616 0.617 0.618 0.621 0.624 10.0 
10.1 0,599 0.596 0.594 0.592 0.592 0.592 0.593 0.595 0.597 0.600 10.1 
10.2 0.577 0.574 0.571 0.570 0.570 0.570 0.571 0.572 0.575 0.580 10.2 
10.3 0.556 0.553 0.551 0.550 0.550 0.550 0.551 0.552 0.554 0.557 10.3 
10.4 0.537 0.535 0.533 0.532 0.532 0.532 0.533 0.533 0.536 0.538 10.4 
10.5 0.521 0.519 0.517 0.517 0.516 0.516 0.517 0.518 0.520 0.522 10.5 
10.6 0.507 0.505 0.504 0.503 0.503 0.503 0.503 0.504 0.506 0.507 10.6 
10.7 0.495 0.493 0.493 0.492 0.491 0.492 0.492 0.493 0.494 0.495 10.7 
10.8 0.485 0.484 0.483 0.482 0.482 0.482 0.482 0.483 0.484 0.485 10.8 
10.9 0.476 0.475 0.475 0.474 0.474 0.474 0.474 0.475 0.476 0.477 10.9 
11.0 0.469 0.469 0.468 0.468 0.467 0.467 0.468 0.468 0.469 0.470 11.0 
11.1 0.464 0.463 0.462 0.462 0.462 0.462 0.462 0.463 0.463 0.464 itt 
11.2 0.459 0.459 0.458 0.458 0.458 0.458 0.458 0.458 0.459 0.459 11.2 
11.3 0.455 0.455 0.454 0.454 0.454 0.454 0.454 0.455 0.455 0.455 11.3 
11.4 0.452 0.452 0.452 0.451 6.451 0.451 0.452 0.452 0.452 0.452 11.4 
11.5 | 0.450 0.449 0.449 0.449 0.449 0.449 0.449 0.449 0.450 0.450 11.5 
11.6 0.448 0.448 0.447 0.447 0.447 0.447 0.447 0.448 0.448 0.448 11.6 
11.7 0.446 0.446 0.446 0.446 0.446 0.446 0.446 0.446 0.446 0.446 11.7 
11.8 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 11.8 
11.9 0.444 0.444 0.444 0.444 0.444 0.444 0.444 0.444 0.444 0.444 11.9 
17.0 0.443 0.443 0.443 0.443 0.443 | 0.443 0.443 0.443 | 0.443 0.443 12.0 
| 


= 
| 
| 95° 100° pH ie 
| 3.807 3.761 6.0 
| 
= 
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TABLE 2—Values for Hydroxide Alkalinity ({OH~] as ppm CaCO;) 


10° 15° 20° 25° 30° 35° 40° 45° 50° 

0.006 
0.005 | 0.007 
eae, 0.005 | 0.006 | 0.009 
6.6 } 0.006 0.008 0.011 
6.7 | 0.005 0.007 0.010 0.014 
68 0.005 0.007 0.009 0.013 0.017 
6.9 0.006 0.008 0.012 0.016 0.022 
7.0 0.005 0.007 0.010 0.015 0.020 9.027 
7A 0.006 0.009 0.013 0.018 0.025 0.034 
7.2 | 0.005 0.008 0.012 0.017 0.023 0.032 0.043 
7.3 | 0.005 0.007 0.010 0.015 0.021 0.029 0.040 0.055 
7.4 | 0.006 0.009 0.013 0.018 0.026 0.037 0.050 0.069 
75 | 0.005 0.007 0.011 0.016 0.623 0.033 0.046 0.064 0.087 
7.6 | 0.006 | 0.009 0.014 0.020 0.029 0.042 | 0.058 0.080 0.109 
7.7 0.005 | 0.007 0.011 0.017 | 0.025 0.037 0.052 | 0.073 0.101 0.137 
7.8 0.006 | 0.009 0.014 | 0.021 0.032 0.046 0.066 | 0.092 0.127 | 0.173 
7.9 0.005 | 0.007 | 0.012 0.018 | 0.027 | 0.040 0.058 0.083 0.116 0.160 | 0.217 
8.0 0.006 | 0.009 | 0.015 0.023 | 0.034 | 0.050 0.073 0.104 0.146 0.201 0.274 

| | 

8.1 0.007 0.012 | 0.018 0.028 0.043 | 0.063 | 0.092 0.132 0.184 0.253 0.345 
8.2 0.009 | 0.015 | 0.023 0.036 0.054 0.080 0.116 0.166 0.231 0.318 0.434 
8.3 0.011 0.018 | 0.029 0.045 0.068 0.101 0.147 0.208 0.291 0.401 0.546 
8.4 0.014 | 0.023 | 0.036 0.057 0.085 0.127 0.185 0.262 0.367 0.505 0.688 
8.5 0.018 | 0.029 | 0.046 0.071 0.108 0.159 0.232 0.330 0.462 0.635 | 0.866 
8.6 0.023 | 0.037 | 0.058 0.090 0.135 0.201 0.292 0.416 0.581 0.800 | 1.090 
8.7 | 0.028 | 0.046 | 0.073 0.113 0.171 0.252 0.371 0.524 0.731 1.006 | 1.372 
8.8 0.036 | 0.058 | 0.092 0.142 0.215 0.318 0.463 0.659 0.921 1.268 | 1.726 
8.9 0.045 | 0.073 | 0.116 0.179 0.270 0.400 0.583 0.830 1.159 1.596 | 2.174 
9.0 0.057 0.092 0.146 0.225 0.340 0.504 0.735 1.045 1.460 2.009 2.737 
91 0.072 | 0.116 | 0.184 0.284 0.428 0.635 0.925 1.315 1.837 2.529 3.446 
9.2 0.090 | 0.146 | 0.231 0.357 0.539 0.799 1.164 1.655 2.313 3.184 4.338 
9.3 0.114 | 0.184 | 0.291 0.449 0.679 1.006 1.466 2.084 2.912 4.009 5.461 
94 0.143 0.232 0.367 0.566 0.855 1.266 1.845 2.624 3.666 5.047 6.875 
9.5 0.180 0.292 0.462 0.712 1.076 1.594 2.323 3.303 4.615 6.350 8.655 
9.6 0.227 | 0.367 | 0.581 0.897 1.355 2.007 2.924 4.158 5.811 7.998 | 10.90 
9.7 0.285 | 0.463 | 0.732 1.129 1.705 2.521 3.706 5.235 7.315 10.06 13.72 
98 0.359 | 0.582 | 0.921 1.421 2.147 3.180 4.634 6.591 9.209 12.68 17.26 
9.9 0.452 | 0.733 1.160 1.789 2.703 4.004 5.835 8.296 11.59 15.96 21.74 
10.0 0.570 | 0.923 1.460 2.253 3.403 5.040 7.345 10.45 14.60 20.09 27.37 
10.1 0.717 1.162 1.838 2.836 4.284 6.345 9.247 13.15 18.37 25.29 34.46 
10.2 0.903 1.463 2.314 3.570 5.393 7.988 11.64 16.55 23.13 31.84 43.38 
10.3 1.136 1.842 2.913 4.494 6.789 10.06 14.66 20.84 29.12 40.09 54.61 
10.4 1.431 2.319 3.667 5.658 8.547 12.66 18.45 26.24 36.66 50.47 | 68.75 
10.5 1.801 2.919 4.617 7.123 10.76 15.94 23.23 33.03 46.15 63.50 86.55 
10.6 2.267 3.675 5.813 8.968 13.55 20.07 29.24 41.58 58.11 79.98 109.0 
10.7 2.854 4.626 7.317 11.29 17.05 25.21 37.06 §2.35 73.15 100.6 137.2 
‘ 9.212 14.21 21.47 31.80 46.34 65.91 92.09 126.8 172.6 
11. 58.: 115.9 159.6 217.4 
1 7 146.0 200.9 273.7 
183.7 252.9 344.6 
231.3 318.4 433.8 
291.2 400.9 546.1 
366.6 504.7 687.5 
461.5 635.0 865.5 
581.1 799.8 1,090 
731.5 1,006 1,372 
920.9 1,268 1,726 
1,159 1,596 2,174 
1,460 2,009 2,737 


April 1952 


for the pH Range 


TEMPERATURE EFFECT ON EQUILIBRIA 


of 6.0-12.0 and the Temperature Range of 0-100 C 


ne 


55° 


0.005 
0.006 
0.007 
0.009 
0.012 


0.015 
0.018 
0.023 
0.029 
0.036 


0.046 
0.058 
0.073 


0.157 
0.198 


0.249 
0.314 
0.395 
0.498 
0.629 


0.789 
0.993 
1.250 
1.574 
1.981 


2.494 
3.140 
3.953 
4.977 
6.286 


7.888 
9.930 
12.50 
15.74 
19.81 


24.94 


REESE 


0.402 


0.506 
0.637 
0.80% 
1.010 


1.272 


1.601 
2.016 
2.538 
3.195 
4.022 


5.064 
6.375 


8.025 | 


10.10 


12.72 | 


16.01 


7.663 
9.647 


15,290 


19,250 


285 


N 


3 


oo 


tine wir = 


in 


Sound 


= 


[ 
a 
60 65 70 95° 100° | pH 
0.005 0.006 0.008 0.010 0.013 0.016 0.019 0.023 0.02! 
| 0.006 0.008 0.010 0.013 0.016 0.020 0.024 0.029 0.03: 7. 25 
| 
0.008 0.010 0.013 0.016 0.020 0.025 0.031 0.037 0.04: : 
0.010 0.013 0.016 0.020 0.025 0.031 0.038 0.047 0.05 jn, 
: 0.612 0.016 0.020 0.026 0.032 0.040 0.048 0.059 0.076 7D | 
0.015 0.020 0.025 0.032 0.040 0.050 0.061 0.074 0.08: 7 oe 
0.019 0.025 0.032 0.040 | 0.051 0.063 0.077 0.093 0.11 a 
0.025 0.031 0.040 0.051 | 0.064 0.079 0.096 0.117 0.141 ‘ 
0.030 0.040 0.051 0.064 | 0.080 0.099 0.121 0.147 0.17 
0.038 0.050 0.064 0.081 | 0.101 0.125 0.153 0.185 0.22 5 
0.048 0.063 0.080 0.102 0.127 0.157 0.192 0.233 0.28 a 
0.06: 0.079 0.101 0.128 | 0.160 | 0.198 0.242 0.294 0.35 ' 
| 0.076 | 0.099 | 0.127 | 0.161 | 0.202 | 0.249 | 0.305 | 0.370 0.44 
0.096 5 0.160 0.203 | 0.254 0.314 0.384 0.465 0.55 
0.121 | 0.202 0.255 | ¢ 0.395 0.484 0.586 0.70 
if 0.152 } 0.254 0.322 Ye 0.498 | 0.609 0.737 0.88 
s 0.145 0.191 0.320 0.405 0.626 | 0.766 0.928 
0.183 | 0.246 0.403 0.510 0.789 0.965 1.169 
0.230 | 0.303 0.507 0.642 0.993 | 1.215 1.471 
0.290 | 0.382 0.638 0.808 1.250 1.529 1.852 
| 0.365 0.481 0.803 1.017 | 1.574 1.925 2.332 
| 0.459 | 9.605 .280 1.981 | 2.423 2.935 
| 0.578 0.762 612 | 2.494 | 3.051 3.695 
0.728 | 0.959 029 | 3.139 | 3.841 4.652 
0.916 1.208 554 | 3.953 4.835 5.857 
1.154 | 1.520 216 4.976 | 7.373 
| 1.453 | 1.914 048 6.264 | 9.282 
8.7 1.829 | 2.461 096 | | 7.886 | || 11.69 
8.8 | 2.302 | 3.033 416 9.928 | 12.15 14.71 17.¢ 
8.9 2.898 | 3.818 078 = 17.50 | 15.29 18.52 22.2 
9.0 | 3.649 | 4.807 0.17 Ma C1S.74 19.25 23.32 27.8 
; 0.1 | 4.593 | 6.052 2.80 = 19.81 | 24.23 29.35 35. 
9.2 | 5.783 7.619 6.12 24.94 30.51 36.95 44. | 
; 9.3 | 7.280 | 9.591 0.29 31.39 38.41 46.52 55.7 ; 
94 | 9.165 12.08 5.54 39,53 | 48.35 58.57 
9.5 | 11.54 15.20 25.40 32.16 40.22 49.76 60.87 73.73 88.41 : 
9.6 14.53 19.14 = 31.97 40.48 50.64 62.64 76.63 92.82 111.3 9.6 
97 18.29 | 24.61 0 40.25 50.96 63.75 78.86 96.47 116.9 140.1 97 
9.8 23.02 30.33 | 39.53 50.68 64.16 80.25 99.28 121.5 147.1 176.4 98 
99 28.98 | 38.18 | 49.77 63.80 80.78 101.0 125.0 | 152.9 185.2 2220 99 
10.0 | 36.49 | 48.07 62.86 80.32 101.7 127.2 157.4 192.5 233.2 279.6 | 10.0 
10.1 45.93 | 60.52 78.88 101.1 128.0 160.1 198.1 242.3 293.5 352.0 | 10.1 
10.2 57.83 76.19 99.30 | 127.3 161.2 201.6 249.4 305.1 369.5 443.1 10.2 
10.3 72.80 | 95.91 125.0 | 160.3 202.9 253.8 313.9 384.1 465.2 557.8 | 10.3 
10.4 | 91.65 120.8 157.4 | 201.7 255.4 319.5 395.3 483.5 585.7 702.3 | 10.4 
10.5 115.4 152.0 | 198.1 | 254.0 321.6 | 402.2 497.6 608.7 737.3 884.1 10.5 
10.6 145.3 191.4 249.4 | 319.7 404.8 | 506.4 626.4 766.3 928. 6 
. 10.7 182.9 246.1 314.0 402.5 509.6 | 637.5 788.6 964.7 1,16! .7 
10.8 230.2 303.3 395.3 506.8 641.6 | 802.5 992.8 1,215 1,47 1.8 
10.9 289.8 | 381.8 497.7 638.0 807.8 | 1,010 1,250 1,529 1,85 1.9 : 
11.0 | 364.9 | 480.7 628.6 803.2 1,017 | 1,272 1,574 1,925 2,33 0 ' 
11.1 | 459.3 | 605.2 788.8 1,011 1,280 | 1,601 1,981 2,423 2,93 A 
11.2 578.3 761.9 993.0 1,273 1,612 2,016 2,494 3,051 3,69 a 
11.3 728.0 | 959.1 1,250 1,603 2,029 2,538 3,139 3,841 4,65 3 7 
11.4 | 916.5 1,208 1,574 | 2,017 2,554 3,195 3,953 4,835 5,85 4 yy 
11.5 1,154 1,520 1,981 | 2,540 3,216 | 4,022 4,976 6,087 7,37 | 5 : 
11.6 1,453 1,914 2,494 | 3,197 4,048 5,064 6,264 7,663 9,28 6 , as 
11.7 1,829 2,461 3,140 4,025 5,096 6,375 7,886 11,690 | 14,010 | 11.7 ae ae 
11.8 2,302 | 3,033 3,953 5,068 6,416 | 8,025 9,928 14,710 | 17,640 | 11.8 ye 
11.8 2,898 | 3,818 4,977 6,380 8078 | 10,100 | 12,500 | HMM | 18,520 | 22,210 | 11.9 rE 
12.0 | 3,649 | 4,807 6,286 8,032 10,170 | 12,720 | 15,740 | | 23,320 | 27,960 | 12.0 nes 


from this, the pH at the new tempera- 
ture at which the total carbon dioxide 
is unchanged, basic equations for dis- 
sociation constants are used: mos 


x, x [HCO] 
[H.CO; | 


= 7] 


_ x [CO;~] 


4 


K, x [HCO,-] 


=[H+]x[OH-}, 


= 


K. 


[OH-] = 


and also the equation for electric neu- 
trality: 


[H+] + [Alky] = 
+ 2[CO; 


+ [OH-]. .[4] 


If the total carbon dioxide content, 
combined and free, is designated as C: 


+ [HCO;-] + [CO;--]. .[5] 


In these equations, brackets repre- 
sent concentrations in mols per liter 
and |Alky| represents equivalents of 
titratable base. Since there is concern 
only with relatively small changes in 
pH, the effect of ionic strength can be 
ignored. 

Substituting the values for [H»COs] 
and [CO,~]| from Eq. 1 and 2 into 
Eq. 5: 

LH* RK, 
Kt * 
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If the [H*] is dropped from Eq. 4 
as insignificant for the present purpose 
in the pH range of 6.0 to 12.0, then, 
from Eq. 2 and 4: . 


[HCO;-] = (tatky] : 


) 


value 


(H*] 


and _ substitution of this for 


[HCO ;-] in Eq. 6, will demonstrate 
that : 


[H* ] 
Ky 


(a ) 


From Eq. 8 it can be seen that the 
total carbon dioxide content, C, can 
be determined from the total alkalin- 
ity, the pH value, and the dissociation 
constants for the temperature at which 
the pH value is determined. Since it 
has been assumed that, in a closed sys- 
tem, the total carbon dioxide content 
and the alkalinity remain unchanged, 
it should be possible to calculate the 
pH value for the water in questions at 
any other temperature by use of Eq. 8. 
This leads, however, to a cubic equa- 
tion, unsuited to routine use or to 
ready nomographic solution. It is 
necessary, therefore, to resort to an 
indirect method of solution. 

By rearranging Eq. 8 and_ sub- 
stituting [OH] for the term 


[H*]’ 

the following expression is obtained: 

[Alky ] — [OH™] 


or 
k 
or 
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[H+] Ke 
+ ont!) 
[H+] + 2K: ) 


If the ratio of the total carbon diox- 
ide content, C, to the nonhydroxide 
alkalinity is expressed as r, then: 

Cc 
10 


and 


(tat?) 


H 


H+] 
x Ga + 2K; 


Thus it can be seen that the ratio 
of the total carbon dioxide content of 
a water to the base with which it is, 
at least in part, combined, is a constant 
at any one temperature and pH value ; 
and this constant is independent of the 
individual values of C and the nonhy- 
droxide alkalinity. Also, since the 
ionization constants for the various 
temperatures are known, the numeri- 
cal values of r can be computed for 
any value of pH and any temperature. 
Conversely, if the pH, total alkalinity, 
and temperature are known, the total 
carbon dioxide content, C, can be cal- 
culated when the value for r has been 
determined for that pH value and tem- 
perature. Furthermore, if the values 
of r have been computed for the tem- 
perature and the approximate pH 
range at which it is desired to predict 
the pH value, it is possible, by inter- 
polation, to determine, at the desired 
temperature, the pH value at which 
the total carbon dioxide content is the 
same as that calculated for the water 
at the temperature of the original pH 
determination. 

Values of r for the pH range of 6.0 
to 12.0 in steps of 0.1 pH unit, and 


TEMPERATURE EFFECT ON EQUILIBRIA 


in the temperature range of 0 to 100 C, 
in steps of 5C, are given in Table 1. 
In Table 2, values for the hydroxide 
ion concentration or [OH |, as ppm 
CaCOs, are given for the same pH 
and temperature ranges, so that the 
nonhydroxide alkalinity can be quickly 
found. U - the values of r as given 
in Table 1, total carbon dioxide con- 
tent, C, id be determined as ppm. 
If it is desired to work in terms of 
mols per liter, the values for ppm 
{OH-] should be divided by 50,000 
and the values of r, by 0.88. i aan 


Procedure 


To predict the pH value at another 
temperature, first determine the total 
alkalinity and pH, noting the tempera- 
ture of the pH determination. Using 
Table 2, determine the amount, in 
ppm, of [OH | alkalinity at this pH 
value and temperature, interpolating 
if necessary, and then the nonhydrox- 
ide alkalinity or (Alky — [OH-}]). 
Then, using Table 1, find the value 
of r at this same pH value and tem- 
perature and calculate the total car- 
bon dioxide content, C, by use of the 
equation 


C =r (Alky — [OH-)). 


Next, calculate the nonhydroxide 
alkalinity for several pH values at the 
desired temperature, in steps of 0.1 
pH unit, and tabulate. Then tabulate 
from Table 1 the values of r at these 
pH values and calculate the values of 
C at the same values. Find the two 
values of C which lie just above and 
below the value found at the original 
temperature and, by interpolation, find 
the pH at which the value for C equals 
that found at the original temperature. 

In the use of these tables, it should 
be remembered that increasing the 
temperature decreases the pH and de- 


[12] 
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creasing the temperature increases the 
pH. Also, because of the buffering ef- 
fect of carbonates and bicarbonates, 
the change in pH is greater for low 
alkalinities and less for high alkalini- 
ties. With a little practice it takes 
very few guesses to obtain the answer. 


Examples 


1. The alkalinity of a sample of wa- 
ter was 100 ppm and the pH at 25C, 
8.40. What would be the pH of this 
water at 75C? From Table 2, the 
ppm [OH-] = 0.13. (Alky — [OH-]) 
= 99.87. From Table 1, r= 0.878. 
C = 0.878 x 99.87 or 87.69. At 75C, 
a pH range would be selected that is 
slightly lower than the pH at 25 C and 
a tabulation made as follows: 


ppm (Alky 
pH OH- —[OH-]) r 
7.9 0.81 99.19 0.900 89.27 
8.0 1.02 98.98 0.893 88.39 
8.1 1.28 98.72 0.887 87.56 


There is no need to proceed further 
with the tabulation, as the value of C 
lies between the values found at pH 
8.0 and 8.1. By interpolating, it is 
found that, at a pH of 8.08, C equals 
the value of 87.69; therefore, at 75 C, 
the pH of this water would be 8.08. 

2. The alkalinity of a water is 25 
ppm and, at 25C, the pH is 9.20. 
What will be the pH value at 50C? 
At 25C the ppm [OH-] is 0.799. 


The (Alky — [OH-]) = 24.20; r= 
0.824, and C = 19.94. 

ppm (Alky 
pH [OH-~] —[OH-)) r c 
8.6 1.09 23.91 0.862 20.61 
8.7 1.37 23.63 0.856 20.23 
8.8 1.73 23.27 0.848 19.73 


The pH at 50C lies between 8.7 and 
8.8. By interpolation, it is found that, 
at pH 8.76, C = 19.94 ppm. 
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3. The alkalinity of a softened wa- 
ter was 43 ppm and, at 17 C, the pH 
was 10.30. What would be the pH of 
this water at 180F (82C)? By in- 
terpolation it is found from Table 2 
that the ppm [OH-] =5.40. Then 
(Alky — [OH-]) = 37.60 ppm. By 
interpolation, r = 0.612; C = 23.01. 


ppm (Alky 
pH [OH-] —[OH-)]) r 
9.0 13.93 29.07 0.825 23.98 
9.1 17.43 25.57 0.812 20.76 


The pH value at 82C is found to be 
9.03. In this example it was neces- 
sary to find the values for ppm [OH™| 
and r at 17 C by interpolation. 
Comparison of these results with 
those given in Langelier’s tables (9) 
indicates substantial agreement. For 
Example 1, Langelier’s result is 8.10, 
and for Example 2, he gives the value 
of 8.74. For Example 3, using the 
above method, this water would be 
found to have a pH of 10.13 at 25C. 
By interpolating from Langelier’s ta- 
bles, the pH of 9.08 at 82C was ob- 


tained. 


pH Alkalinity Nomographs 


In the current edition of Standard 
Methods (11), at the suggestion of 
Langelier (1), DeMartini (2), and 
Moore (3), the equations for the cal- 
culation of the free carbon dioxide, 
the bicarbonate, carbonate, and hy- 
droxide alkalinities from total alkalin- 
ity, and the pH of the water were in- 
cluded. At the time these equations 
were first presented it was assumed 
that the effect of temperature was 
negligible or, at least in part, neutral- 
ized by the corrections for the effect 
of total solids and could be ignored if 
the pH was below 10.0. Further stud- 
ies, however, revealed that tempera- 
ture and ionic strength—especially 
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Fig. 1. Nomograph for the Evaluation of Hydroxyl-Ion Concentration 


To use: (1) align temperature and total solids; (2) pivot on Line P to proper pH, 
and read hydroxyl-ion concentration, as ppm CaCOs, on OH scale (see Method). 


temperature—exert a considerable ef- 
fect on the pH of a water and also 
upon the ion concentrations or the 
three forms of alkalinity and free car- 
bon dioxide. Naturally, the satura- 
tion index is also affected. 

The effect of temperature upon 
chemical reactions and ionic equilibria 
is well known. It should be the rule 
at any water treatment plant to make 
pH and alkalinity determinations im- 
mediately after the samples are taken. 
In treatment of a ground water at 
12-15 C, the temperature of the sam- 
ples when tested is usually not more 


than 15C. To allow these samples to 
stand until they attain room tempera- 
ture, approximately 25 C, before test- 
ing would invite such changes that the 
results obtained would not present a 
true picture of plant conditions. Like- 
wise, to measure the pH of a water at 
15C and apply equations containing 
constants for 25 C will result in appre- 
ciable errors in the amounts of various 
ion concentrations or alkalinities. 

It is probable that an increasing 
number of water softening plants will 
be installing pH recorders or indica- 
tors which will show the pH values 
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) pivot on Line 2 to proper pH and read constant on Scale 


> 
(3) align constant on Scale 6 with value for nonhydroxide alkalinity (found with aid of Fig. 1) on Scale 7, and read carbonate 
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° ° ° o ° 


Fig. 2. Nomograph for Evaluation of Carbonate Alkalinity 


To use: (1) align temperature of pH determination and total solids ; 
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(8) 


pem as CaCO, 


(7) 
ppm 


to proper pH and read constant on Scale 


) pivot on Line 


(3) align constant on Scale 6 with nonhydroxide alkalinity (found with aid of Fig. 1) on Scale 7, and read bicarbonate alka- 


linity on Scale 8. 


Fig. 3. Nomograph for Evaluation of Bicarbonate Alkalinity 
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vas 13 C; total solids, 560 ppm; pH, 7.40; and alkalinity, 320 ppm—the free 


CO 


Nomograph for Evaluation of Free Carbon Dioxide Content 


Fig. 4. 


When temperature of pH determination 


E 
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content % 


xample : 
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that exist at various steps in the proc- 
ess at actual operating temperatures. 
For surface waters these temperatures 
‘an vary from 0 to 25C or higher. 
The temperatures of most ground wa- 
ters in the hard water territory in 
the Midwest are not much above 10 
to 15C. Some very confusing an- 
swers are obtained if the constants for 
25C are invariably applied to these 
waters. For example, a water from 
a sedimentation basin after lime sof- 
tening might have a total solids con- 
tent of 200 ppm, total alkalinity of 
75 ppm and a pH of 11.3 at 12C. 
On applying equations with constants 
corrected for temperature and ionic 
strength, the hydroxyl-ion concentra- 
tion, as ppm CaCQs, will be found to 
be 38 ppm, a perfectly reasonable an- 
swer. On applying the uncorrected 
constants for 25C, however, the hy- 
droxide alkalinity will be about 100 
ppm, a value greater than the total 
alkalinity and thus impossible. This 
error is obvious, but in other less ex- 
treme cases the error is hidden and the 
operator will not realize that the figures 
are wrong until he attempts to obtain 
some correlation of these alkalinities 
with plant results. 

The nomographs presented as Fig. 
1-4 allow for corrections for the ef- 
fects of temperatures of 0-100C and 
of dissolved solids concentrations of 
0-800 ppm. The corrections for dis- 
solved solids are those presented by 
Larson and Buswell (12). In apply- 
ing these corrections, Langelier’s sim- 
plified method (1) for computing ionic 
strength was = 0.000025 
ppm total dissolved solids. 

The corrections for ionic strength 
are: 


used: p 
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ve 
pK,” = pKw [14] 
vu 
pKy’ = pK, 1+ 14y [15] 
2Vu 


The equations used for the alkalin- 
ity nomographs were derived from 
those presented by Langelier and De- 
Martini. In the pH range of 6.0 to 
12.0, the value of [H*] is insignifi- 
cant; therefore it has been dropped 
from the denominator of the right 
hand term of the equations for bi- 
carbonate and carbonate alkalinities. 
Also, in these equations, ppm [OH-] 


has been substituted for the term 

50,000 uc ._ The equations then 

become: 

ppm hydroxide alkalinity = [OH~] 


Ke 
50,000 Cul .[17] 


ppm carbonate alkalinity = 2[CO;-~ ] 


ny [H+] 
ppm bicarbonate alkalinity 
=fHCO, .[19] 


It should be noted that the carbon- 
ate alkalinity, as ppm CaCQOs,. is twice 
the carbonate-ion concentration and 
this should be clearly stated in these 
equations to avoid error when an at- 
tempt is made to apply the carbonate- 
ion concentration to other problems. 

The following equation, derived 
from that given by Larson and Bus- 


x 
iG 
» 
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well (12), was used for the free car- 
bon dioxide nomograph (Fig. 4) : 


ppm free CO, 


0,88 x [H+] x [HCOs 


..[20] 


For natural waters with pH values 
below 7.5, the total alkalinity may be 


S+10 - 
2 |_| 
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carbonate, 2[co, 
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2}— Hydroxide, [OH] 
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Fig. 5. Effect of Temperature on pH, 
Saturation Index, Free Carbon Dioxide, 
and the Three Forms of Alkalinity 
Water had total alkalinity of 35 ppm; pH 
at 15C was 9.3; calcium content was 20 
ppm; and total solids, 200 ppm. 


substituted for [HCO; | without sig- 
nificant error. 


General Discussion 

1. In preparing the tables and no- 
mographs presented here, the values 
used for the ionization constants were 
those of Harned and associates (13- 
15), extrapolated to 100C. 
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2. The nomographs are just as valid 
for a predicted pH value as for one 
that has been determined by the pH 
meter and make it possible to evalu- 
ate the free carbon dioxide content and 
the three forms of alkalinity at these 
other temperatures. 

3. Figure 5 shows how the pH 


value, saturation index, free carbon 
200 
150 
S$ 50 
B 
E 
& 
5 
8 
& 
S 150 
65 70 75 80 85 90 95 100 
pH 
Fig. 6. Comparison of Carbon Dioxide 


Excess and Deficiency in Waters of Low 
and High pH, Values 
Carbon dioxide determination made at 
15C. Curve A: alkalinity, 310 ppm; cal- 
cium, 100 ppm; pHy,, 7.03; total carbon 
dioxide at pH 7.03=340 ppm. Curve 
B: alkalinity, 32 ppm; calcium, 20 ppm; 
pH,, 8.84; and total carbon dioxide at 
pH 8.84 = 274 ppm. 


dioxide, and the three forms of alka- 
linity of a typical lime-softened water 
vary, theoretically, with the tempera- 
ture. In actual practice it would be 
necessary to calculate these values for 
only a few critical temperatures. Var- 
ious other charts can be similarly pre- 
pared to show some particular effect 
of temperature upon carbonate equi- 
libria. 

4. In addition to their use in pre- 
dicting the effect of temperature on 


: 
3 


pH, the tables can be used to obtain 
a quantitative measure of the stability 
of a water toward calcium carbonate. 
This property can be measured not 
only by the excess or deficiency of cal- 
cium carbonate, but also by the defi- 
ciency or excess of carbon dioxide. If 
the total carbon dioxide is determined 
at the actual pH and also at the pH, 
value, the excess or deficiency of car- 
bon dioxide is determined by: C — C, 
= COz excess or deficiency. A minus 
answer—,that is, a deficiency—indi- 
cates scale-forming qualities. Thus, 
a property, the directional tendency of 
which is usually measured by the satu- 
ration index, can be expressed by a 
quantitative value. 

Figure 6 is a plot of the excess and 
deficiency carbon dioxide for two wa- 
ters, one with a high and one with a 
low pH, value, over a pH range of 
6.5 to 10.0. It can be seen that if the 
water with the high pH, has a satura- 
tion index of + 0.5, the carbon diox- 
ide deficiency is only about 2 ppm, 
and little scale would be deposited. 
If the water with the low pH, value 
has a saturation index of + 0.5, how- 
ever, the deficiency is about 47 ppm, 
and scale-depositing tendency 
would be greatly increased. 

5. Some accuracy has been sacri- 
ficed in the nomographs in order to 
include a wide pH range. Two or 
three charts for each form of alkalin- 
ity, each with a narrower pH range, 
would, of course, give greater accu- 
racy. 

6. A nomograph was prepared for 
the evaluation of the pH,, but has not 
been included here, as it checks very 
closely with the one presented by 
Hoover (16) some time ago. 

7. Alkalinities should deter- 
mined as accurately as possible, using 
an indicator that has its end point at 
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the true equivalence point for the 
amount of alkalinity being determined. 
For the pH determination, the glass 
electrode should be used and it should 
be standardized against a buffer solu- 
tion of approximately the same pH as 
the sample. 


Summary 


A method for predicting the pH 
value a water would have, under the 
stated limiting conditions, at a tem- 
perature other than that at which the 
pH value is determined, has been pre- 
sented. It is felt that the method is 
based upon valid assumptions, that it 
has certain advantages of flexibility 
and simplicity, and that its value in 
any studies of carbonate equilibria is 
obvious. 

A series of nomographs is also pre- 
sented, which makes possible the rapid 
evaluation of the free carbon dioxide 
and the three forms of alkalinity at 
any temperature at which the pH value 
is determined, as well as at any tem- 
perature at which the pH value is pre- 
dicted by the above or any other 
method. Corrections for the effect of 
ionic strength have also been: incor- 
porated in these nomographs. 
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Materials Controle Being Liberalized 


The National Production Authority is revising CMP Reg. 5— Mainte- 
nance, Repair and Operations (MRO) and CMP Reg. 6—Construction, to 
liberalize the requirements governing the water, sewage and industrial 
wastes industries. It is anticipated that these changes, being made in lieu 
of a new M order, will be announced during April 1952. niece: aelahewtar 
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— ’52 roundup time is gallopin’ around and if you ain’t already laid 
out your gear and started gravitatin’ thataway, you'd better start gallopin’ 
too. Not just the rootin’, tootin’, and shootin’ that'll be goin’ on—espe- 
cially on Whoopee Tuesday—hbut the powerful powwowing as well as hoss 
tradin’ that always shine at AWWA’s brand of blowout should make you 
sharpen vour spurs right now! Which ts to say: 

The date of the Kansas City Conference is approaching rapidly, and 
if you have not yet made your plans and reservations for attendance, it 
will be necessary now to do so expeditiously. Not just the entertainment 
and good fellowship that will be part of the conference activities—especially 
at Tuesday night’s informal event—but the impressive program of tech- 
nical sessions and the opportunity to examine and purchase the latest and 
best in water works equipment that always feature AWW4A’s annual con- 
ferences should provide adequate incentive to make your participation in 
the affair appear desirable! Which is also to say: 

KC ’52—May 4-9—Technical Sessions—Exhibits—Social Events— 
Cowtown Atmosphere—STEAK—Yippee! 


KC ’52 does, by the way, give us the opportunity to resurrect a couple 
of old favorites long since dead of respectability. We mean, of course, 
those two short cuts to the basic source of water supply—seasweetening 
and cloudcoaxing. Both in the headlines recently, both will be on the 
program at KC. 

Actually it was more work by Walter Juda, JourNAL author of last 
January and technical director of Ionics, Inc., that put desalinization not 
only on the front pages, but in the editorials as well, of the nation’s news- 
papers last February. News and views then both saluted the announce- 
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ment of a new ion-exchange-membrane method of separating the salt from 
the sweet and producing drinkability at a cost of 10 to 20 cents per 1,000 
gal—still high, but several steps in the right direction from the 50-cent 
price of distillation. 

It was a windfall rather than a rainfall that brought rainmaking back 
at about the same time—the discovery of a mechanical error in the 
summons and complaints of 120 damage suits totaling approximately 
$2,000,000 which had been brought against New York City for its cloud 
seeding operations of 1950. Thrown out of court, the cases could not be 
reinstituted because of a statute of limitations. Windfall, too, may be the 
patent issued about then to General Electric Co. on the dry-ice method of 
artificial nucleation discovered by Vincent J]. Schaefer on November 13, 
1946. 

i Out at KC two practiced hands will be manipulating these techniques 

- —Prof. E. D. Howe of the Univ. of California, an old salt at seasipping ; 

and ex-Prof. Irving P. Krick, formerly of the California Inst. of Tech- 

nology, now head of Water Resources Development Corp., a big splash 

; at cloudcoddling. The sea on tap, the sky on top—what price water Pigs” = 

Noitadiroulf may be the word these days. Noitadiroulf, of course, 
is fluoridation in reverse—and in reverse is where fluoridation seems sud- 
denly to be, if not from coast to coast, at least from Seattle, Wash., to 
Northampton, Mass. Not as significant as all that, perhaps, the news of 
two simultaneous setbacks to public health’s premier pinup is still sort 
of startling. 

First reverse came on March 11, when 86,230 of Seattle’s voters over- 

whelmed 44,814 exfriends of theirs in turning down a proposal to fluoridate. 
Inasmuch as the controversy leading up to the vote is said to have over- 
shadowed even the concurrent hot mayoralty race, it seems certain that 
the voters had ample opportunity to look before leaping. 
. In the second reverse, two days later at Northampton, 1,375 residents, 
who did their looking after the leap, petitioned for repeal of the action 
authorized by their city council ten months before. And when Superior 
Judge Daniel O’Brien issued. a temporary order restraining the water 
utility from continuing addition of fluorides, the water commissioner inter- 
preted the order as banning addition of all chemicals. Warning residents 
to boil their water, he discontinued chlorination as well and, thereby, drew 
a quick rebuke for overobedience. 

Tempted as we are to speculate about the present status of water treat- 
ment practice if the same measure of emotion and politics had flavored the 
discussion of other techniques long since routine, we, with Newbold 
Morris, had better keep our shirt on, and better, too. Noitadiroulf to vou! 
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Parshall 


lined with 


EVERDUR 


for measurement of sewage 


Flow measurement in open channels is 
readily obtained with this Parshall 
Venturi Flume. It has low head loss 
and can handle liquids containing 
solids because the solids can settle at 
no point. Its accuracy—satisfactory for 
most waste disposal problems—depends 
upon maintaining correct dimensions, 
particularly in the throat. 

In providing this flume in the 3 or 4 
smallest sizes, with accurate metering 
equipment, the Simplex Valve & Meter 
Co. realized that shifting forms, shrink- 
ing concrete, and erosion might set 
up sizable inaccuracies. Their solution 
was a liner of .1019-in. Everpur* 
(AnaconDA Copper-Silicon Alloy) 
sheets welded to angle irons set in 
concrete. Everdur’s smoothness pre- 
vents solid accumulations where floor 


slope causes the flow to lose head. Over 
a long period of time this Parshall 
Flume will provide true flow measure- 
ment with minimum maintenance — 
thanks to the strength and corrosion- 
resistance of this built-up, light-weight 
Everdur structure. 

Everdur is produced in practically 
all commercial forms, including casting 
ingots. It can readily be cast, forged, 
formed, machined and fabricated by 
all the usual methods and is ideal for 
assemblies such as gates, screens, float 
chambers, weirs, troughs, manhole 
steps, gate guides, stems and bolts. 

For more information about Everdur, 
write for Publication E-11 to The 
American Brass Co., Waterbury 20, 
Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. 


*Reg. Pat. Off 52151A 


So ANACONDA Copper-Silicon Alloys 


STRONG WELDABLE « WORKABLE CORROSION-RESISTANT 


¥4 
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(Continued from page 2) 


Soft drinking as well as soft driving is afforded by the I —* ania 
Turnpike, the new superhighway that provides 327 miles of divided-lane 
travel with no traffic lights, stop signs, or cross traffic. Water for the 
combination service station-restaurants located at intervals of from 30 to 
45 miles along the way is obtained from private wells, which usually provide 
_ supplies that are adequate and pure, but too hard for use in automobile 
radiators or in restaurant kitchens. First aid was rendered by Hunger- 
ford & Terry, Inc., with specially designed, fully automatic, twin softening 
units that pass the supply through Rohm & Haas “Amberlite IR-120” 
ion-exchange resin. Better water, better roads. 


Hard drinking as well as hard driving seemed to be the trouble in 
Orange, N.J., one subfreezing night last February when water department 
crewmen spent the night rendering first aid to a hydrant felled by a mis- 
guided vehicle. Actually, though, that turned out to be hard water too 
(ice), inexpertly approached by a 17-year-old driver working on his learn- 
er’s permit. And speaking of hard knocks—bhetween drivers: and dogs, it’s 
really a hydrant’s life that’s worthy of the cliche. ape 


un 


(Continued on page 6) 


AMONG WATER WORKS MEN 


| 


| PIPE CUTTER 
s BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 
tions. 


No. 01 Cuts Pipe 4” to 8” 


No. 1 Cuts Pipe 4” to 12” 
Send for 
Specification 
sheets. 


Write for circular and price list 
No. 34J, on our complete line of 
pipe cutting tools 


C. ELLIS & FORD MFG. CO. 


Founoey Co. | 2425 Goodrich Ave. Ferndale, Michigan 
Phone Lincoln 2-5620 
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Sedium Hexor 


5 


and Sodium Silicofluoride (sole producer of Sodium 

Polyphos), Blockson provides a dependable high 

purity source of supply for the water works trade. 
SAMPLES AND DATA ON REQUEST. 


BLOCKSON CHEMICAL COMPANY 
JOLIET, ILLINOIS 


Sodium riyoride 
| ride — cH = 
sLocksoN +++ 
Sodium P lyph 4 
odium PolyP os 
—a water soluble Sodiu™ phosphate 
of standardized composition: specified for all 
— or Sodivm Tetraphosphate 
| 
— 
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(Continued from page 4) 
Herbert C. Lindsten, Winnipeg district manager for Wallace & 
- Tiernan Ltd., died on February 27 after a brief illness. He was 51 years 
old. A member of the Wallace & Tiernan organization since 1925, when 
Lu he was assigned to the Minneapolis office, he had for years managed the 
ee _ Winnipeg district for the Canadian branch of the firm. 


Albert J. Vernier, superintendent of the water department of Ira 
Township, Michigan, died suddenly of a heart attack on February 24. He 
was 55 years old. 


Charles W. Wright, president and chairman of the board of the 
Badger Meter Mfg. Co., died suddenly on Feb. 14, at the age of 60. 

He had been with the Badger organization since 1924, and had been 
its head since 1929. Previously he had been with A. O. Smith Corp. for 
10 years. 

In addition to manufacturing water meters, the firm produces muni- 
tions equipment for the government. During the last war, even the base- 
ment workshop of the Wright home was converted to war production, as 
Mrs. Wright and her friends subcontracted to produce small drilled or 
machined parts for aerial bomb fuses. 


Chicago Pump Co. has moved its headquarters to 622 Diversey Park- 
way, Chicago 14, III. 


An automatic program controller to be used in conjunction with a 
cam-operated pressure valve on the Builders-Providence Chlorinizer has 
been developed by the company. The program feed method permits chlo- 
rine feed according to a regularly recurring pattern or patterns. Cams are 
interchangeable to meet varying needs for chlorine-feed patterns. Details 
are available from the company, 345 Harris Ave., Providence 1, R.I. 


(Continued on page 8) 


Back in stock! 
Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 


The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 


Distributed in American Water Works Association, Inc. 
U.S. by: 521 Fifth Avenue New York 17, N.Y. 


| 

| | 

| 
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Information courtesy Rock Island Dept. of Public Works 


Rock Island, Illinois, has reason to be proud of 
its waterworks. It’s one of the best — as it must 
be, to keep abreast of the city’s rapid growth. 

The waterworks has 10 rapid sand filters, each of 
1 MGD capacity. It has two 12 MGD and one 7 
MGD pumps to supply the filters, and provide 
ample pumping capacity in reserve. 

In connection with its recent modernization and expansion 
program, Rock Island joins the growing list of cities using the | 
highly efficient porous underdrain system. ALOXITE aluminum | 
oxide porous plates are installed in all 10 of their filters. 

Rock Island is to be congratulated on its up-to-date water- 
works. Our contribution — the porous plate underdrains — 
will go a long way toward insuring low operating and a v 
tenance costs. 


™ 


Operating floor of filtration plant _ 


* * 


The recent modernization program of the Rock Island Water- 
works was under the direction of Mr. James R. Palmer, Director 
of Public Works. Consulting Engineers — Greeley and Hansen, 


= a May we send you our popular 
rae booklet on porous media? Its 56 
pages cover all fields of filtration 


Use porous plates and diffusers by ond We 


Dept. M-62, Refractories Division » The Carborundum Company, Perth Amboy, N. a 


"Carborundum”™ and " Aloxite’ are registered trademarks which indicate manufacture 
by The Carborundum Company. 
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(Continued from page 6) 


Hopalong Cassidy ain’t so much! Same old William Boyd from our 
_ TV chair that we used to see from the peanut gallery of the local cinema. 
Nothing added but idolatry and testimonials. But Francis X. Bushman, 
~ now—he always was an idol of a different matinee. And now, as never 
_ before, he’s ours. At any rate, he is if he really is the groundwater 
. -hydrologist of that name who just joined AWWA from the staff of the 
_ State Bureau of Mines & Mineral Resources at Socorro, N.M. Until 
_ we’re sure, we'll hold our breath as our mothers used to do. 


Norman E. Tucker has been promoted to vice-president in charge of 
sales of Refinite Corp. He retains his post as manager of the Government 
_ Contracts Div., and in addition will supervise the operations of the Sales 
_ Div. He has been associated with the Omaha firm since 1949, before 
_ which he was general sales manager of the Elgin Softener Corp. 


é Richard J. Ritchie, formerly vice-president of Pepsi- Cola Co. 
~ of chemical laboratories and syrup and coneentrate production, Ho 
a joined Riches-Nelson, Inc., of New York. 


(Continued on page 10) 


TENNESSEE 


SODIUM 
FLUOSILICATE 


(Silico Fluoride) 


| 6 Reasons why 


PALMER SURFACE 


WASH SYSTEMS 
are specified by 
water works engineers 


. Prevent Sand Beds From Cracking. 
. Eliminate Mud Balls. 


. Save Wash Water. 


. Lengthen Filter Runs. 
. Higher Rates of Filtration. 
. Better Tasting Water. 


CONNECTICUT AVE., N. W. | STUART CORPORATIO 
; x WASHINGTON 6, D. C. \ 516 N. CHARLES ST., BALTIMORE 1, 
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SPARLING ‘LINE METERS 


Guaranteed 


2 Per Cent ne 
CCURACY is guaranteed over a wide 


rated range of flows and there is 
PRACTICALLY NO PRESSURE — 


Sparling Meters come in many sizes and 
styles in Flanged, Bell & Spigot and Thread- 
ed Tubes; also with Saddles to be mounted 
on the pipe itself. pen 


shown above operates 

by electric remote con- 

trol from any Sparling 

Meter to show Regis- 

tration through the 

meter, Flow-Rate In- __ 
dication and a 60-Day 
Recording of Flows. 


The Striptograph Sparling COMPOUNDS assure 


measurement of flows ranging as wideas1 _ 


Indicators and Recorders may be 
installed at any distance desired 
from the meter. Auto-metered 


chemical feed controls, too, may 
be added as required. 


SPARLING METER. COMPANY 


INCORPORATED 


LOS ANGELES 54 Box 3277 626 Broadway . CINCINNATI 2 
CHICAGO 8&...... .1500 South Western Ave. 101 Park Avenue.... NEW YORK 1 
6 Beacon Street 1932 First Avenue. . 
726 Reserve Loan Life Bldg. 66 Luckie Street N.W 
KANSAS CITY 6 
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“Just add water” and no one will complain. “Just add hydrogen 
oxide” and you may be investigated. But who can blame the man on the 
tse street for feeling just a wee bit queasy about feeding his friends polymers 
via a amino acids or of hexoses, or glyceride esters of palmitic, oleic, and 
Ms a acids? We, too, can admit to feeling somewhat more comfortable 
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in discussing meat, sugar, and fats. And although we are just as certain 
as any of the experts that most of the current hue and cry about the 
poisoning of food by chemical additives is either uninformed or purposeful, 
we have a feeling that at least some of the blame must fall upon the food 


and chemical companies themselves for feeding innocent advertising copy- 

.= _ writers an overdose of vocabulary. 

cA In the deliberations of the Delaney Committee in the House of Repre- 

] ets lade these days, we get, in addition to a fund of valuable information 
concerning the role of chemicals in food production, processing, and pack- 


aging, a tremendous amount of frightened misunderstanding either by lay- 
men or by experts from the wrong scientific rut. Water is a food too, 


~ and such chemical additives as chlorine, alum, and fluoride are lethal enough 
to frighten anyone who cannot understand arithmetic. What we want is 
not less information, though, but information that can be understood by 
less of a chemist. What we want, too, is people who will not start yelling 
bloody murder because the railroad train on which they ride once killed 
aman. What we want, really, is egg in our beer. “Just add water” there 
and we'll do the yelling. 


To simplify the location of advertisements in the JOURNAL, the alpha- 
hetical “List of Advertisers” will, beginning with this issue, appear on the 
last page but two (in this issue, p. 118 P&R). In back-to-front order, 
the editorial material immediately preceding it will be the “Index of 
Advertisers’ Products” (in this issue, _pp. 116, 114 and 112 P&R), and 
“Coming Meetings” (pp. 110 and 108 P&R). 


“a (Continued on page 12) 


Loose-Leaf BINDERS Sturdily bound in blue canvas 


with lettered backbone, the 
for A.W.W.A. Standards binder has durable metal hinges, 
Price $2.50 capacious 1%-in. rings and 
/ eight blank separator cards with 
AMERICAN projecting tabs. All A.W.W.A. 
WATER WORKS © specifications are being provided 
ASSOCIATION with marginal holes drilled to 

521 Fifth Ave. New York 17, N.Y. fit the binder. 
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Yes, efficient flocculation is primarily a 

problem of correct baffling. Rex® Floctrol, 

with its unique combination of fixed and 

circular rotating baffles (see illustration), 

makes possible more thorough mixing, 

holds short circuiting to a minimum and — 

EFFICIENT assures efficient flocculation. Use of Floctrol _ 

; in the pre-treatment stage often means con- | 

CULATION siderably greater plant capacity without 
IS A construction of additional facilities. With 
Rex Floctrol you get these outstanding 

advantages: 


ff ; 1. All flow directed to active mixing area... 
complete utilization of tank volume. . . practically 
no short circuiting. 
2. Minimum t of chemical required ... 
j thorough mixing assures positive reaction of all 
chemicals 
3. Tapered mixing by zones . . 


. the proved 
Langelier Process . . . assures large, readily settle- 
able floc. 7 
4. Extreme flexibility —a variety of paddle speeds, 
paddle areas, zone lengths and drive arrange- 
ments available to suit any conditions. : 
5. Paddle axis parallel to line of flow .. . all flow ae 
receives uniform treatment in each zone. 


PROBLEM 


For all the facts, call your nearest Rex Field 
Sales Engineer or write for Bulletin 48-39. 
Chain Belt Company, 4609 W. Greenfield 
Ave., Milwaukee 1, Wis. 


head of tank showing se of Floctrol showing flow. 


mixing action. 


oF ) Chain Belt COMPANY 
OF MILWAUKEE 


Denver * Detroit « El Paso * Houston * Indianapolis * Jacksonville * Kansas City * Los Angeles 
Louisville * Midland, Texas * Milwaukee * Minneapolis * New York * Philadelphia « Pittsburgh 
Portland, Ore. * Springfield, Mass. * St. Louis ¢ Salt Lake City * San Francisco * Seattle » Tulsa * Worcester 


Cross-sectional view from = | Bh... Cross-sectional side view 
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(Continued from page 10) 


“Rivera stay ‘way from my floor” has been the thought of every 
water works man who has seen, in Life or in the Chicago Tribune, the 
Mexican artist’s heebie-jeebification of the aqueduct floor at the new 
Mexico City water works. There, algae and protozoa, two or more feet 
across their sinister and unappetizing shapes, practically crawl with the 
brightness of Rivera’s brush. And if the superintendent feels crawly too, 
at least he can be thankful that it is the influent rather than the effluent 
through which these creatures will be seen. Art is fine for art’s sake; 
murals, or even floorals, may be fine for water utility buildings and equip- 
ment; but ten thousand times Daphnia or Cyclops will never help public 
relations. 


James W. Crawley has been appointed Hays Manufacturing Co. rep- 
resentative in Kansas, Missouri, Oklahoma and Arkansas. Another recent 
assignment is of Henry lL. Wheeler, in the New York and New Jersey 
territory. Wheeler succeeds Robert Hutchings, who has been promoted 
to the post of assistant sales manager in charge of the Industrial Sales Div. 


Farn FULL REVENUE with 
Accurate American Meters 


The superior accuracy built into Buffalo 7 if 

AMERICAN Meters enables you to earn Py 

full revenue from metered water in your 

system. Metered water is “fair to all.” CARSON CLAM PS 
Write for details. AND PEARLITIC CAST IRON BOLTS 


BUFFALO METER Stop Joint Leakage 
Write for information 
COMPANY H. Y. CARSON 
2914 Main Street 1221 Pinson St. Birmingham, Ala. 


Buffalo 14, New York 
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NO WORRY OVER LOW FLOW CAPACITY 


.+.When you protect pipe lines 
with BITUMASTIC” 70-B ENAMEL 
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IPE LINES DON’T “SHRINK” when in- 

terior surfaces are coated with a spun 
lining of Bitumastic 70-B Enamel... . 
because this durable enamel prevents 
rust, corrosion, incrustation and tuber- 
culation. 

When there’s no “shrinkage” of in- 
side diameter, there’s no loss of valuable 
line capacity. Your pumping costs are 
reduced .. . your pipe line’s coefficient 
of flow stays high. It’s unnecessary to 
spend money for over-sized pipe in or- 
der to allow for anticipated loss in flow 
capacity. 

Further, with a flow capacity you can 
count on, there’s no gambling or guess- 
ing as to the size of pipe you specify. 
You select pipe for your water lines 
solely on the basis of desired capacity. 


Bitumastic 70-B Enamel is equally 
effective in protecting exterior surfaces 
of pipe lines. It prevents pitting and 
leakage caused by soil corrosion. 

Protect your community’s steel pipe 
lines, inside and out, by specifying Bitu- 
mastic 70-B Enamel. Our representative 
will be glad to assist you in preparing 
your specifications. If you wish, our Con- 
tract Department will handle your coat- 
ing job for you at the job site. Write for 
complete information. 


5 KOPPERS COMPANY, INC., Tar Products Division, Dept. 4051, Pittsburgh 19, Pa. 


Offices: Boston, New York, Pittsburgh, end Woodward, Alabama 


— 
Ws 
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Cosmic in osmic literature must be a new fifteen-buck book, called 
Odors and the Sense of Smell, which was brought to our attention recently 
by its publishers, Airkem Inc. of New York City, providers of an “odor 
counteractant service for industrial and professional use.” Whether Airkem 
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engineers can help you deodorize your water or not, we haven't yet investi- 
gated, but we’re willing to take their word for the fact that OATSOS is 
“the first authoritative bibliography of osmic literature” and that it con- 
tains “over four thousand references,” listing “virtually everything written 
on osmies from about 200 Bc through 1947 ap.” Why 200 Bc we're not 
certain either, but presumably that signalized the end of the “Wizard” and 
the beginning of “osmology.”” Never having seen the book, we must admit 
that the idea of Pulitzer Prize suggested itself; but sight unseen we have 
no hesitation in naming it “the enstinklopedia of almost all time.” 

__ _ Holding our nose for the moment, we can open our ears and catalog 
a collection of sounds which includes a singing river, barking sands, and 
hissing stars. Inasmuch as the river is the Pascagoula of Mississippi, the 
sands those of Mana beach in Hawaii, and the stars those of outer space, 
we have more or less discounted the apparent inter-relationship. Fish, 
escape of natural gas, or sand on a slate river bed are said to be the prob- 
able causes of the Mississippi songstream; hollow sand grains that “snap, 
crackle, and pop” like Kellogg’s Rice Krispies set up the Hawaiian howls ; 
and radio waves emitted by our stellar companions have been found to 
register the continual disapproval of our own radiotic emanations. Where 
does water come in? You're interested in filtration aren't you, and radio- 


active contamination ? 


John N. Welsh, associate director of Hall Laboratories, Inc., is to 
handle all service contracts and other business activities on boiler feedwater, 


process and waste water problems. 


| Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 lb. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


fet P. O. Box 307 Muscatine, lowa 
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The cheapest way to deliver water to the 
ylace where it turns into revenue is with a 
Jresser-Coupled steel line—the line that 

cuts installation costs, leakage losses 

and maintenance costs. 


As in the case of this Portland water 
main, construction of a Dresser-Coupled 
line keeps going despite adverse weather 
conditions. Because a wrench is the 
only tool needed to make joints, 
costly weather delays are minimized or 
eliminated. And, in good weather, this 
type of construction sets a pace no other 
method can equal. The line starts 
paying its way sooner. 


Leakage losses are cut because Dresser 
Couplings stay “‘flexible-tight” for the 
life of the line. Controlled “gasket pressure 
is provided by controlled bolt tightness 
around the joint. 


Maintenance costs are reduced also. 
Dresser Couplings harmlessly absorb 
and modern glass- 
smooth pipe linings, undamaged in joining 
because there’s no heat, assure sustained 
high carrying capacity. 


From all standpoints, a Dresser-Coupled 
steel line gives you the ultimate in per- 
formance ‘and economy. See your Dresser 
Sales Engineer or write for literature. 
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Chas. T. Palio of Parker-Schram Co., says: “On this 36” pipe line using a 
a foreman, crane operator, oiler and six-man crew were able to average 15 lengths per 
day, complete except for coating. This in spite of almost incessant heavy rains. Where 
ditch was available without obstruction, we were able to complete about five lengths 
per hour. We know of no better method of connecting lengths of pipe in a water line.” 


BE SURE you get the best line at 


the best price. Put steel pipe and 
Dresser Couplings in your speci- 


DRESSER 


COUPLINGS 
Dresser Manufacturing Division, 59 
Fisher Ave., Bradford, Pa. (One of 
the Dresser Industries). W archouses: 
1121 Rothwell St.. Houston, Texas: 
101 S. Bayshore Highway, South 
San Francisco, California. Sales 
Offices: New York, Philadelphia, 
Chicago, Houston, South San Fran- 
cisco. In Canada: 629 Adelaide St., 
West, Toronto, Ontario. 
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in 1450 B. C. 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 
bate 

List price 


466 Text Pages 
73 Illustrations 
900 References 


Special price to mem- 
bers who send cash 
with order 


American Water 
Works Association 


521 Fifth Avenue New York 17, N. Y. 
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Measure for Measure 
To the Editor: 


May I call your attention to what 
appears to be an error on page 61 of 
the January 1952 JourNAL in the list- 
ing of “New Journav Abbreviations.” 
Note that the abbreviation for “cubic 
centimeter” is given incorrectly as 
“ml.” On page 62, of course, “ml” is 
correct as the abbreviation for “milli- 
liter.” 

If this is but one of many letters on 
this matter, you may deposit it in the 
wastepaper basket without further ado. 


D. M. Hanna 
Supt. of Distr, Water Dive 
Windsor, Ont. 
Feb. 19, 1952 


As a matter of fact Hawkeye Hanna 
was alone in not taking our measure, 
but because the error isn’t what it 
seems, we ought to explain. “For 
‘cubic centimeter,” we had meant to 
say, “use “ml.” True, 1 cubic centi- 
meter actually equals only 0.999973 ml, 
but understanding that they were orig- 
inally meant to be equal and figuring 
that the 0.000027 to 0.000028 ml by 
which the one exceeds the other is 
even less than a drop in the bucket, 
we've been anxious to let bygones be. 
Anyway, now that most people start 
with milliliters, we have much less on 
our conscience than we had in times 


The Quest for} 
| 
| 
| 
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$4.00 
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WAY AHEAD 
an water treatment 


Here’s a complete water works in a small package—the jaas— 
for Field Crew Drinking Supply, Engine Cooling, Boiler Feed, 


Small Domestic Supplies, Chemical and Manufacturing Process. 


The source of water doesn’t matter. jBas versatility has been a 

demonstrated in hundreds of installations treating 5 to 100 gallons inet 

per minute... equally effective for softening, clarifying and 
+ 


sterilizing or removing organic matter, tastes and odors... sly i : 
providing a water supply to meet the most exacting standards. sat pe 
A jBAS gives you control of water quality with little supervision. ‘ies 

It conserves space, reduces installation costs. A jBas can be readily 


moved if necessary. Write today for complete description — 
Bulletin 1845. 


FIELD ENGINEERING OFFICES 1M 26 PRINCIPAL CITIES 


World's Leading Manufacturers of Water Conditioning and Waste Treating Equipment 


IMFILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois Pi tee 
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Nomography and Empirical Equations. Lee H. Johnson. 
John Wiley & Sons, Inc., New York (1952) 150 pp.; $3.75 


The serious student of the application of mathematical tools to 
the solution of many technical problems may find this volume a use- 
ful aid. Techniques for the construction of nomographs, including 
methods of analysis to determine the optimum arrangement of scales 
for convenience and accuracy, are related to the basic types of equa- 
tions they express. The final chapters are devoted to curve fitting— 
the procedure for establishing and determining empirical equations 
for given data, and the curves that fit them. 

Graphic means of solving problems of a recurring nature are 
simpler and quicker to use than algebraic means, and the person with 
a flair for mathematics may profitably devote some time to reducing 


such problems to nomographic form. YA. 

Water: Giver of Life; Master and Servant of Mankind. Elec- 

tric Water Systems Council, National Assn. of Domestic and Farm 

Pump Manufacturers, 39 S. LaSalle St., Chicago 3, Ill. (1952) 24 
pp.; paperbound ; 10¢ 


This unusual booklet, printed in full-color, comic-book style, was 
developed to sell pressure water systems to homes, farms and insti- 
tutions in rural areas. Background information on the importance 
of water is graphically presented, and the cartoon history of the quest 
for pure water is in at least one respect more ambitious than M. N. 
Baker’s 527-p. monograph on the same subject, as it goes back to 
prehistory for its starting point. Methods of water collection and 
distribution used in ancient Egypt, Greece, and Rome, in Biblical, 
medieval and (in this country) colonial times are all shown as a 
prelude to present-day methods used by large and small systems. 
Some principles of geology, hydrology and pump action are presented 
simply and understandably, as well as, of course, the publisher's 


(Continued on page 20) 
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_MaH BOOTH 
Aw. W. A. CONVENTION EXHIBIT 
KANSAS CITY AUDITORIUM—MAY 4-9, 1952 


We look forward with keen pleasure to the A.W.W.A. Convention 
at Kansas City, Missouri, May 4-9, 1952. It is going to be a big meeting 
—and a good opportunity for us to meet old friends again and swap a 
few good stories. 

Of course, if you should be interested in a wee bit of up-to-date 
information on Valves or Hydrants (just in case, of course), we might 
be able to satisfy your curiosity. But you will not need to “talk shop" 


to be welcome. Come by the M&H Booth. 


FOR WATER WORKS °* FILTER PLANTS 


INDUSTRY 


© SEWAGE DISPOSAL 
FIRE PROTECTION 
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(Continued from page 18) 


Industrial Water Pollution: Survey of Legislation and Regu- 
lations. Marvin D. Weiss. Chemonomics, Inc., 400 Madison Ave., 
New York 17, N.Y. (1951) 142 pp.; paperbound ; $5.00 


Industrial Water Pollution consists of a state-by-state summary 
of antipollution legislation, compiled by members of R. S. Aries & 
Assoc., a New York consulting firm, for clients in the chemical process 
industries. Penalties, quality standards, and special requirements are 
detailed in the digest of regulations for each state. Information on 
interstate and federal pollution control is included, and appendixes 
give the composition and addresses of state water pollution control 
commissions. Water quality criteria adopted by several interstate 
agencies are also furnished. 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 
Can be used for any de- 


termination in which color 
or turbidity can be devel- 
es oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Storage of “Century” Pipe and “Century” 
Simplex Couplings is shown here on sitein 


ASBESTOS - CEMENT 
PIPE 


gives a New England 
town 19 miles of 
trouble-free water mains 


Thus, another community is 
added to the growing and 
already large number of places 
in every State where this 
modern water main has 
been adopted. 


Right from the start this 
modern water system provides 
economical operation by the 
relatively low cost of installa- 
tion and reduced carrying 
charges plus the advantages 
inherent in the pipe itself. 


Made of two practically inde- 
tructible materials, asbestos 
fiber and portland cement, 
“Century” Pipe is strong and 
durable. It is highly resistant 
to external corrosion and 
internal corrosion (tubercula- 
tion) cannot take place due to 
its non-metallic composition. 
The permanently smooth 
inner surface guarantees con- 
tinuous flow and minimum 
pumping costs. 

It will pay you to investigate — 
the many cost saving features _ 
of ‘Century’ Asbestos- 
Cement Pipe. 7 


Nature made Asbestos... 


heasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY © AMBLER PENNSYLVANIA 


"See us at Booths No. 13 and 14, 
American Water Works Association 
Convention, Kansas City, Missouri, 
May 4-9, 1952” 4 


New England preparatory to installation. 
“CENTURY” 
. 
<* id 
Century’ Pipe awaiting installation. 
and reference material for anyone 
interested in water main pipes. 
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Public Service Guide to Fire Protection. Reader's Digest 
Assn., Inc., Pleasantville, N.Y. (1952) 40 pp.; paperbound ; 25¢ 


This compilation of material, assembled with the aid of the 
National Fire Protection Assn., has as its aim the promotion of fire- 
consciousness and fire safety. Although most of the articles reprinted 
from the Reader's Digest and other sources will have little concrete 
value for the person interested in specific ways and means for lower- 
ing fire losses, a few offer how-to-do-it advice for extinguishing small 
or rural fires, increasing fire department efficiency, checking the fire 
safety of premises, and other useful matters. The pill is heavily 
sugared with the story-telling style of popular magazine exposition, 
and even the little anecdotes used to fill out the bottom of last pages 
of newstand issues of Reader's Digest have been included. 


On Call... 
fo tell your story for you! 


Willing Water wants work on or as 

> ee your public relations staff. Let him 

be your spokesman to your customers 
... to your personnel. You'll find him 

Ww {a} a master of the art of putting across 

your ideas...of soliciting co-operation 

..of establishing good will. Call him 

up... put him to work on your public- 
ity, your signs, your bulletins, your 
bills, your reports...you’ll find him 
ready, able and, of course, willing. 
< Low-cost blocked electrotypes or 
y newspaper mats, in 32 different poses, 

| are immediately available to you. 
Write now for a catalog and price 


QAWWA to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue . New York 17, New York 
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“Let's get the 

Rensselaer Engineer 

into the picture” 


When it’s on the boards, whether it be a simple 
extension, or a modernization project for the entire 
water or sewage system, it will pay you to get the 
Rensselaer Engineers in at the beginning. 

They will show you how a large valve assembly 
with a totally enclosed, permanently greased gear 
box can be buried without the cost of a concrete 
pit. They can show you why critical locations should 
have the square bottom valve, why the Rensselaer 
check valve with the adjustable spring can’t slam, 
and even how to practically eliminate pipe line 
surge by an inexpensive auxiliary hook up with the 
check valve. 

Fire hydrants that need no digging or valve shut- 
ting for traffic accident repairs, a hydrant valve 
mechanism that is easily removed for inspection, 
and a tapping sleeve that will save hours, will help 
write perpetual low maintenance into your original 
layouts, large or small. 


A DIVISION OF NEPTUNE METER COMPANY 


Sales representatives in principal cities 


douse 
VALVE 


TAPPING 
SLEEVE 
ak AND VALVE 
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Every city, town, village where sewer pipe, Winker 
water or gas lines are laid has buried thou- 
_ It’s buried treasure . . . easy to locate but 
| value only if it has the proper crushing, 
Beg, shock and bursting strength proper- Send for 
ties. 


prices and 
_ Cast Iron Pipe serves for centuries. Fig- 


ures prove it...so does the pipe itself! specifications ! 
a vi os _ Available in sizes from 2 inches to 84 inches. 


QArrven FOUNDRY & PIPE CORP. 


55 LIBERTY STREET, NEW YORK 5, N. Y. 


ss Bell & Spigot Pipe + Flange Pipe + Mechanical Joint Pipe peor 
— Flexible Joint Pipe Short Body Bell & Spigot Specials Pree 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 


buried under a a 
Main Streets | 
| | 
9 


JOURNAL AWWA 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT 
CONTROL— RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpicx Louis R. Howson 
Donsup H. Maxweiu 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Dis 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Cunton L. Boazrt Ivan L. Bocert 

J. M. M. Grete Rosert A. Lincotn 

Donatp M. Dirmars P. ACKERMAN 
Water and Sewage Works 

Industrial Wastes 

Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists—Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,”’ listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton Se. Chicago 6, Ill 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water yd —Purification 
fuse Disposal— Analyses 

Valuations— Reports— Designs 


110 William Se. 2082 Ki Highway 
New York 7, N.Y. Fairfield, Conn. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—Sewace Disposar— 
Hypravciic DeveLopMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemica! and Biological Laboratories 


112 B. 19th Se., New York 3, N. Y. 
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BURGESS & NIPLE 


Consulting Engineers 
(Established 1908 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 


Water Supply 
Railroads 
Grade 
Transportation 
Investigations— Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicage 6 San Francisco 2 


Sewerage 
Highways 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 EB. 9th Se. 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 

Plants. Municipal and Industrial Water 

Conditioning Equipment of All Types. 

Designs, Plans, Specifications, Estimates, 
Reports, Supervision. 


508 Draper St. Vicksburg, Mich. 
Vicksburg 3271 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lineoln 
Carroll A. Farwell Howard J. Williams 
Warer Suppity anp 
SzweraGe Sewacs TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
Supervision of Construction 
Boston 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


New York 
FINKBEINER, PETTIS & STROUT 


Carueton 8S. FINKBEINER C. E. Perms 
Harotp K. 


Consulting Engineers 
Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


Toledo 4, Ohio 


518 Jefferson Avenue 


| THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 B. Perk Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental! Street Lighting— Paving 

Light & Power Plante—Appraisals 


351 B. Ohio St. Chicago 11 


FULBRIGHT LABORATORIES, Inc. 
Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 


Box 1284 Charlotte, N. C. 


4 
| 
4 


JOURNAL AWWA 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. Pp 
Engineers 

Water Works—Sewerage 

Industrial Wastes—Garbage Disposal . 
Roads—Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports (contd.) 


Harrisburg, Pa. 
Scranton, Pa. Pittsburgh, Pa. 


G. L. GEISINGER Look to the Journal 
Consulting Engineer Advertising Pages 


Water Works—Treatment—Filtration for guidance when you require professional serv- 
ices or water works products. A condensed 
Design—Operation— Reports ‘Buyers’ Guide” appears in the final pages of 
this issue. 

Laboratory Analysis 

American Water Works Association, Inc. 
122 Elliott Ave., W. Seattle 99, Wash. 521 Fifth Avenue New York 17, N.Y. 


WILLING WATER HAZEN AND SAWYER 


Public Relations Consultant Engineers 
Willing Water cartoons available in low-cost Ricuarp Hazen Atrrep W. 
blocked electrotypes and newspaper mats for Municipal and Industrial Water Supply 


use in building public and personnel good will. Purifica 
et J Sewage Works and Waste Disposal 


Send catalog and price list , x 
end for Investigations, Design, 


American Water Works Association, Inc. Supervision of Construction and Operation 

q 521 Fifth Avenue New York 17, N.Y. 110 East 42nd Street © New York 17, N.Y. 
GLACE & GLACE HORNER & SHIFRIN 

Consulting Sanitary Engineers Consulting Engineers 


Sewerage and Sewage Treatment Ww W. Horner V. C. Liseher 
Water Supply and Purification H. Shifrin E. E. Bloss 
Industrial Wastes Disposal 


Water Supply—-Airports—Hydraulic Engineer 
Design, Construction, and ing — Sewerage — Sewage Treatment — Munici 
Supervision of Operation pal Engineering—Reports 


1001 North Front St., Harrisburg, Pa. Shell Building St. Louis 3, Mo. 


GREELEY & HANSEN ROBERT W. HUNT CO. 


Engineers aes Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 
of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 


Chicago 4, Ill. 
220 S. State Street, Chicago 4 and Principal Mfg. Ce 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposai 


HAVENS & EMERSON THE JENNINGS-LAWRENCE CO. 


Ww . Havens C. A. EMERSON Cc. C. Walker F. L. Swickard 
A.A Be rcER F. C. Toties F. W. Jones B. I. Sheridan R. L. Lawrence 
W. L. Leach H.H. Moserey J. W. Avery 
Civil & Municipal Engineers 


Consulting Engineers Consultants 


Water, Sewage, Garbage, Industrial Water Supply, Treatment & Distribution 
Wastes, Valuations— Laboratories Sewers & Sewage Treatment 
Leader Bidg. Woolworth Bldg. Reports— Design—Construction 


CLEVELAND 14 = NEW YORK 7 12 N. Third Street Columbus 15, Ohio 
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ROBERT M. JOHNSTON 
AND ASSOCIATES 


Consulting Chemists — Bacteriologists 
Analyses—Water, Sewage, Industrial Waste 


Research Litigations 


504 N. Second St. Harrisburg, Pa. 
JONES, HENRY & 
SCHOONMAKER 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


Parsons, Brinckerhoff, Hall & Macdonald 
G. Gale 


Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


Highways 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Prrnre Ernest W. 
G. G. Werner, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 18, N. Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Water Supply Salt Water Problems 


Dewatering Investigations 


Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Building 
Boston 16 


a - 
Engineers Engineers 
Water Waste Surveys 
Water Supply and Purification, Trunk Main Surveys 
Sewerage and Sewage Disposal, Water Distribution Studies 
Industrial Wastes, \ aluations, Water Measurement & Special 
Laboratory, City Planning. Hydraulic Investigations 
Park Building Pittsburgh 22, Pa. 50 Church Street New York 


1 Lee Place 


Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 


«& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 
Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 EB. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 


Engineers 
id 
Water Distribution Studies 
Water Waste Surveys n'y 


Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE HOWE 
Consulting Engineers 
O. J. B. V. Howe 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 


Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Seruices 


(contd.) 


RUSSELL & AXON 

Consulting Engineers 

Geo. 8. F. E. 
Joe Jr. 


Civil—Sanitary—Structural 
Industrial —Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


WENGER 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 


209 South High St. Columbus, Ohio 


SPECIFICATIONS 


for Water Works Materials 


Compiled, approved and published by 
your Association to meet your needs. 


Send for list of publications. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
age and Industrial Waste Treatment. 
Reports, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITE, GUYTON & BARNES 


Consulting Ground-Water Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 

tional and Maintenance Advice; Legal 

Proceedings; Artificial Recharge, Induced River 

Infiltration, Well Interference and Other 
Ground-Water Problems. 


307 W. 12th St. Tel 


7.7 
Austin 1, Texas 


SMITH AND GILLESPIE 


Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 
P.O. Box 1043 Jacksonville, Fla. 


WHITMAN & HOWARD 
Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 

Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 
Waterworks —Sewerage 


Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ie. 


WHITMAN, RE 
& ASSOCIA 
Engineers Consultants 
Civil—Sanitary —Structural 
Mechanica! —Electrical 
Reports, Plans, 
Supervision, Appraisals 
1304 Sc. Paul Se. Baltimore 2, Md. 
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AMERICAN | 
ATER WORKS 
SSOCIATION 


NEW MEMBERS 
Applications received February 1 to 
February 29, 1952 


Ameen, Joseph Saied, San. Engr., 
Board of Health, Raleigh, N.C. 
P 

: Anderson, Byron L., Sales Repr., 

Mfg. Co., 112 W. Stadium Ave., 

Lafayette, Ind. (Jan. '52) 

Ansari, M. Y., Graduate Student, Mech. 

Eng., Univ. of Toronto, 40 College St., 

Toronto, Ont. (Jan. '52) 

_ Aube, Harry J., Chief Engr. 
Pumping Station, Sault Ste. 
Mich. (Jan. '52) P 

-Baarslag, Hendrik S., Jr., Sr. Engr., 
Water Dept., Room 402, City 
Tacoma, Wash. (Jan. ’52) 


(Jan. 


Hays 


West 


& Supt., 
Marie, 


City 
Hall, 


x a Pores: Ind. (Jan. 52) 

_ Barbier, Charles M., Asst. 

Surveyor, Water Dept., City Hall, 

Newark, N.J. (Jan. ’52) M 

_ Beaulieu, Louis Philippe, Mer., Engine, 

Pump & Elec. Div., The Canadian 

Fairbanks-Morse Co. Ltd., 980 St. 

Antoine St., Montreal, Que. (Jan. '52) 

Bedford Park Water Dept., H. C. Swan- 
son, Supt., Public Works, 6535 S. 
Central Ave., Chicago 38, Ill. (Corp. 
M. Jan. ’52) M 

Bell, Richard, Supt., Board 
Affairs, st Ohio (Jan. 


Engr. 


of 
M 


(Continued 


Bradway, Otis B., Owner, 


State | 


| Cobb, Fred, Cobb Eng. 
& | 


| Berger, Bernard B., Sr. San. Engr., U.S. 


Public Health Service, 
D.C. (Jan. ’52) PR 

Berry, Rollie DeWayne, Water Purif. 
Plant Supt., Lewiston Orchards Irriga- 
tion Dist., 1520 Powers Ave., Lewiston, 
Idaho (Jan. ’52) MP 

Black, John Bunyan, San. Engr., Office of 
the Post Engr., Fort Belvoir, Va. (Jan. 

MPR 

Bogan, Richard H., Graduate Student, 
Dept. of Civ. & San. Eng., Massa- 
chusetts Inst. of Technology, 269 West- 
gate St., W., Cambridge 39, Mass. (Jr. 
M. Jan. '52) 

Bostwick, William Moreau, Pres., Bost- 
wick, Inc., 211 Broadway, Daytona 
Beach, Fla. (Jan. '52) 


Washington, 


’52) 


Mt. Summit 
Water Co., Bradway Bldg., 1215 Race 
St., New Castle, Ind. (Jan. ’52) M 

Brunton, J., Service Engr., Sherman 
Machine & Iron Works, 901 N.E. 31st 
St., Oklahoma City, Okla. (Jan. ’52) 
MP 

Buercklin, Marion A., Jr., San. Chemist, 
City Water Dest., Oklahoma City, 
Okla. (Jan. P 

Burbo, Walter James, Water Plant 
Operator, Pennsylvania Salt Mfg. Co., 
Wyandotte, Mich. (Jan. P 

Bushman, Francis X., Groundwater Hy- 
drologist, State Bureau of Mines & 
Mineral Resources, Socorro, N.M. (Jan. 

Butler, Mickael, Gen. Megr., Tank Repair 
& Maint. Service, Box 36, Bowling 
Green, Ohio (Jan. ’52) M 

Clark, William Stewart, Chief Engr., 
Earl W. Baker & Co., Box 102-W., 
Oklahoma City, Okla. (Jan, 52) PR 

Co., 5193 W. 

Main St., Oklahoma City, Okla. (Jan. 

PR 


Collinsville, City of, Albert R. Delbartes, 


Public | 


Comr. of Water Works & Sewerage, 125 
S. Center St., Collinsville, Ill. (Mun. Sv. 
Sub. Jan. ’52) MPR 

Connorsville Munic. Water Works, James 
West, Supt., Connorsville, Ind. (Corp. 
M. Jan. ’52) 

Cooil, T. R., Sr. Engr., H. W. Lea, 1 
University St., Montreal, Que. (Jan. ’ 

Copland, Robert P., Asst. Gen. Mgr., 
Canada Valve & Hydrant Co., 
Brantford, Ont. (Jan. '52) 
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Superior strength . . . economy 0 of design 


In AMERICAN CONCRETE CYLINDER PIPE these four advanced design 


feetures give you greater strength with greatest economy of steel components. 


Manufactured in diameters 14” Steel cylinder provides a 
through 42” for pressures of 
100 psi and greater. positive water seal or mem- 
i brane as well as part of the 
required total steel area*. (Thick- 
ness of the cylinder varies ac- 
cording to pipe diameters and 
general design requirements). 
Each cylinder is hydrostatically 
tested to a unit stress of at least 
22,000 psi. 


Centrifugally spun concrete 

lining is of proper mixture 
and dense compaction. Its thick- 
ness adds rigidity and strength 
through “arching” effect (nom- 
inal minimum lining thickness is 
1%” for 14” and 16” diameters 
and %” for larger diameters). 


\ Cylind lin ri to rod 
Steel reinforcing rods, which sup- \ 


\ wrapping. 
plement the required steel area*, _ 


ohigd are wrapped under measured tension Dense concrete jacket or 

= accurate spacing around the con- coating (nominal minimum 

_ crete lined cylinder. The section modu- 1” thickness over the cylinder) is 

lus is thus increased while the concrete “locked” around the rod wrap- 

lining is placed under slight initial ping over the entire surface of 

- compression. The result is, in effect, a the cylinder. This is an impor- 
modified prestressed design. tant structural feature. 


a -: cross sectional steel area is based on 13,500 psi max. allowable unit stress at the de- 
wee sign operating pressure. 


; “at Superior design affords the most economical and effective use of steel and 


concrete to produce the best quality of pressure pipe at less cost to the purchaser. 
Economical first cost plus ease of installation, sustained capacity and trouble 
free service all help to reduce the cost of delivered water. 


Complete information upon request. ‘ © 1950—A. P. & C. Co. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
() PIPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- | 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 
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MEMBERSHIP CHANGES 


(Continued from page 30) = 


Corbett, Don Melvin, Dist. Engr., U.S. 


Geological Survey, Surface Water 
Branch, 311 W. Washington St., 
Indianapolis, Ind. (Jan. ’52) R 

Crawford, George B., Jr.-Engr., Gore & 
Storrie, Cons. Engrs., 1130 Bay St., 
Toronto, Ont. (Jan. ’52) 

Daly, Walter J., see Pioneer Salt Co. 

Davis, Gordon E., Hydr. Engr., U.S. 
Geological Survey, 311 W. Washington 
St., Indianapolis, Ind. (Jan. ’52) R 

Day, Kenneth A., Safety Officer, Dept. of 
Water, 735 Randolph St., Detroit 26, 
Mich. (Jan. ’52) M 

De Camp, Charles M., Water Comr., 
Neligh, Neb. (Jan. '52) MPR 

Dehner, Paul J., Supt. of Utilities, City 
Hall, Woodbury, N.J. (Jan. ’52) 


Delbartes, Albert R., see Collinsville (IIl.) 
_ East Chicago Dept. of Water Works, John 


B. Moldovan, Supt., 4733 Olcott Ave., 
East Chicago, Ind. (Corp. M. Jan. ’52) 
MP 


Edwards, Rodney Albert, Safety Director, 


Epplett, 


American Water Works Service Co., 
121 S. Broad St., Philadelphia 7, Pa. 
(Jan. M 

Elliott, Edward H., see Fischer & Porter 
Co. 

Elwood Munic. Water Works, Harry B. 
Overesch; Supt. of Utilities, Elwood, 
Ind. (Corp. M. Jan. '52) 

Harold Harry, Meter Shop 
Foreman, Portland Water Bureau, 1900 
N. Interstate Ave., Portland, Ore. (Jan. 
M 

Ern, Rochford H., see Ern Construction 
Co., Inc. 


Ern, Route 29, Springfield, N.J. (Assoc. 
M. Jan. ’52) 

Faivre, Victor W., Supt., Wilmington 
Suburban Water Corp., Claymont, Del. 
(Jan. ’52) M 

Fischer & Porter Co., Edward H. Elliott, 
Field Engr., Hatboro, Pa. (Assoc. M. 
Jan. '52) 


Dept., City Water Dept., Municipal 


Bldg., Oklahoma City 2, Okla. (Jan. '52) | 


= 
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Giannini, A. G., see Hammond (Ind.) 
Dept. of Water Works 

Glysson, Eugene A., Instructor, Civ. 
Eng. Dept., Univ. of Michigan, Ann 
Arbor, Mich. (Jan. ’52) P 

Griggs, Donald M., Maint. Engr., State 
Soldiers Home, Lafayette, Ind. (Jan. 
MP 

Guild, George S., Water Supt., Water 
Dist., Frewsburg, N.Y. (Jan. ’52) MP 

Gulick, Howard E., Prin. Engr. & Asst. 
Gen. Mgr., Public Service Dept., 119 N. 
Glei,dale Ave., Glendale 6, Calif. (Jan. 
M 

Hammond Dept. of Water Works, A. G. 
Giannini, Supt. of Operations, City Hall, 
Hammond, Ind. (Corp. M. Jan. '52) 
MP 

Harvey, Edgar W., see Hyde Park (N.Y.) 
Fire Dept., Inc. 

Haverstick & Co., Inc., J. S. Zahniser, 
Pres., 45-55 Ford St., Rochester 1, 
N.Y. (Assoc. M. Jan. ’52) 


Hawkins, Howard J., see Hawkins Chem- 
ical Co. 

Hawkins Chemical Co., Howard J. 
Hawkins, Owner, 3100 E. Hennepin 
Ave., Minneapolis 13, Minn. (Assoc. 
M. Jan. '52) 

Heffelfinger, Paul Raymond, Civ. Engr., 
Water Div., 402 City Hall, Tacoma, 
Wash. (Jan. '52) 

Highton, James L., City Engr. & Supt. of 
Utilities, City Hall, Renton, Wash. 
(Jan. '’52) MPR 

Hinkle, Edward, Water Supt., City Hall, 
Garnett, Kan. (Jan. ’52) M 

Hoard, Kenneth Spencer, Field Engr., 
Bristol Co., Box 3180, Charlotte, N.C. 
(Jan. '52) M 

Holland, Max, Asst. City Mer., & Supt. 
of Utilities, Dept. of Utilities, Camden, 
S.C. (Jan. ’52) 

Hughes, Edmund Favre, Asst. to Gen. 
Supt., Sewerage & Water Board, 526 
Carondelet St., New Orleans 12, La. 
(Jan. ’52) M 

Hunley, William, Supt., Water Plant, 
Water & Light Dept., Falls City, } 
(Jan. '52) 


(Continued on page 34) 
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BADGER PRECISION MEANS 


MORE DEPENDABLE METER SERVICE 


every detail of production, 


Badger Meters are produced completely 
by Badger, with precision and quality 


controls and outstanding exclusive fea- 


tures that assure the peak of dependable 


service. 


measuring job in home or industrial 
use, are available in the dependable 
Badger line: 5” to 4” disc meters; 2” 


to 12” Turbine (Current) Meters; 2” 
to 10” compound meters and industrial 
meters; special liquid (other than wa- 
ter) meters . . . accessories vital to effi- 
cient installation, reading and servicing 

. famous Badger Meter Testing Ma- 
chines . . . all produced under Badger 
precision controls you can depend upon 
for most accurate metering, long life 
and lowest maintenance cost. 


For complete, dependable meter service, it pays to buy Badger 
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_ "MEASURING THE 
WATER OF THE WORLD” 


BADGER METER MFG. CO., Milwaukee 10, Wis. 


First for Accuracy + 
Low-Cost Maintenance + 
Durability + Sensitivity 


Branch Offices: New York City * Philodelphio 


Worcester, Mass. * Savannah, Ga. * Cincinnoti * Chicago * Konsas City * Waco, Texoe 
Solt Loke City, Uioh Guthrie, Okla. Seattle, Wash. * Los A 


BADGER METERS 
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Hyde Park Fire Dept., Ine., Edgar W. | Mitchell, Marvin G., Dist. Sales Megr., 

Harvey, Water Works Supt., Crum 

Elbow Pumping Station, Hyde Park, 
¢ N.Y. (Corp. M. Jan. '42) MP 

_ Jaeger Machine Co., The, W. L. Wolfe, 
Exec. Asst., 550 W. Spring St., Colum- 

bus, Ohio (Assoc. M. Jan. ’52) 


Janssen, Arthur, Purchasing Agent, San 
Diego Bay Div., California Water & 
Telephone Co., 19 W. 9th St., National | 
City, Calif. (Jan. 52) M Morrison-Maierle, Inc., John H. Morrison, 
‘ % Pres., Civic Center Bldg., Helena, 
Jones, Vearl W., Supt., Light & Water, | Mont. (Corp. M. Jan.’32) 2 
Enterprise, Kan. (Jan. ’52) MP 
| Murphrey, James Walter, Chemist & 
Jordan, Perry L., Supt., Munic. W aver & Bacteriologist, Light, Gas & Water 
Light Plant, 522 N. 4th Ave., Wash- Div., 2681 Lombardy St., Memphis, 
ington, lowa (Jan. ’52) Tenn. (Jan. 52) P : 
Joseph, Arnold B., San. Engr., Eng. | ygurray, Chester Edward, Acting City 
Section, Headquarters Second Army, Engr., City Hall, Wenatchee, Wash. 
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Chicago Bridge & Iron Co., 507 Healey 
Bldg., Atlanta, Ga. (Jan. ’52) 
Moldovan, John B., see East Chicago 
(Ind.) Dept. of Water Works 
Moore, George R., Mayor & Supervisor, 
Water Dept., Gould, Ark. (Jan.’52) M 
Morrison, John H., see Morrison-Maierle, 
Inc. 


| 
| 


Fort Meade, Md. (Jan .’52) MPR (Jan. P 
Jungkurth, Walt H., Borough Water & Murray, Hubert, City Engr., City Hall, 
Utility Engr., Stone Harbor, N.J. St. Jerome, Que. (Jan. '52) 


(Jan. ’°52) MPR 
Myers, Harold D., Owner, Myers Meter 
Kenan, Robert C., Sales Engr, Tar | Repair, 322 S. Martin St., Muncie, Ind. 
| Products Div., Koppers Co., Inc., 122 (Jan. '52) 


S. Michigan Ave., Chicago, Ill. (Jan. . 
52) Nasser, Camilo Pedro, Director, Power 


Mine, Bele Ener. Rockwell & Light Dept., Belem, Para, Brazil 
Mfg. Co., 611 S. English St., Springfield, (Jan 
Ill. (Jan. '52) Nedervold, Glenn E., Engr., Water Div., 
Kirkby, C. E.. Gen. M iii Dept. of Public Utilities, 402 City Hall, 
Wo 4 ap . Megr., oodstock Tacoma, Wash. (Jan. ’52 
Public Utilities, 524 Dundas St., Wood- 
stock, Ont. (Jan. ’52) North, Ernest C., Chief of Valuation, 
K Dj Sys Estimating & Specification Dept., Whit- 
ruegel, J L., Supt., ate system, = man, Requardt & Assocs., 1304 St. Paul 
S. Kirkwood Rd., Kirkwood he lo. St., Baltimore 28, Md. (Jan. M 


(Jan. '52) MPR 
Overesch, Harry B., see Elwood (Ind.) 
Lewis, Raymond Riss Application Engr., Munic. Water Works 


Ec » Equipment Co., 609 Min- ah 
| Petrey, Arthur W., Chief Chemist, 


nesota Ave., Kansas City, Kan. (Jan. : 
'52) MP \luminum Co. of America, Box 120, 
‘ancouve ash. (Jan. ’52 
Linebarier, Myron J., Supt., Munic. Water | Vancouver, Wash Gg an. °52) 

Works, Camden, Ark. (Jan. ’52) M Pioneer Salt Co., Walter J. Daly, Megr., 
San. Div., 940 N. Delaware Ave., 
Philadelphia 23, Pa. (Assoc. M. Jan. ’52) 
Lucas, Harley E., see Stockton (Kan.) | Pittman, John C., Supt., Lon & Water 
Mathews, Frank E., Supt., Water Works, | Plant, Houma, La. (Jan. 


420 N. Pearl St., Ellensburg, Wash. | Ponce, Telmo, Student, Univ. of Min- 
(Jan. ’52) MP nesota, 516—15th Ave., S.E., Min- 


McQuillan, Robert George, Engr., Town- neapolis 14, Minn. (Jr. M. Jan. ’52) 
ship of North York Health Dept., 5248 | Possenti, S. J., Supt., Water Treatment 


Lingren, Merton W., Supt., Water Works, 
LaPorte, Ind. (Jan. ’52) 


Yonge St., Willowdale, Ont. (Jr. M. Plant, Box 613, Havre, Mont. (Jan. 
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Prevent scale formation, 


Prevent red or black water, 


Control corrosion, 


Stabilize water 
in municipal and 
4 industrial systems 


- Calgon Threshold Treatment for 
- municipal and industrial water 


problems proves itself by over- 


- coming such serious problems 


as those listed above. Threshold 
Treatment is a simple and eco- 
nomical method of controlling 
corrosion, preventing lime scale, 
eliminating discolored water, 


HAGAN 
HALL 
BUROMIN | 


cal 


CALGON A SUBSIDIARY OF 


+ 


reducing tuberculation, whether 
from corrosion or precipitation 
of dissolved iron or manganese. 


We would like to discuss your 
problems with you, and tell you 
just what Calgon can do for you. 
For information, write, wire or 
phone today. °T. M. Reg. U. S. Pat. Of. 


inc. 


HAGAN BUILDING 
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. To a tax-burdened public the statement that cast iron 
_ pipe is the “*‘taxpayers’ friend”’ is more than a mere figure 
_ of speech. To most waterworks engineers it is a cold fact. 
They know that cast iron pipe in water distribution sys- 
tems has saved, and continues to save, millions of dollars 
local taxes. 


The useful life of cast iron pipe is known to be 4 to 5 
times the average term of a water revenue bond issue. More 
than 35 American cities have cast iron mains in service that 
were installed over 100 years ago. A survey sponsored by 
_ three waterworks associations shows that 96% of all six- 
inch and larger cast iron pipe ever laid in 25 representative 
cities, is still in service. 


Fortunately for taxpayers, over 
95% of the pipe in America’s 
water distribution systems is 
long-lived cast iron pipe— 
the taxpayers’ friend. 
This cast iron water main in- Le yihed ase 


stalled in Richmond, Virginia, bia creed 
120 years ago, is still in serv- ite 


ice. Over 35 other cities have ast Re yet 


century-old cast iron mains 


in service 7 


CAST IRON PIPE 
Omentca's Nol Tox Saver 


1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 $0. MICHIGAN AVE., CHICAGO 3. 


Pé 


Purzycki, Edward J., Supt., 
101 S. Main St., 


Water Dept., 
Manville, N.J. (Jan, 


Richards, Harold B., Chairman, Board of 
Comrs., The Old Hickory Utility Dist. 
of Davidson County, 1100 Hadley Ave., 
Old Hickory, Tenn. (Jan. "§2) 


- Roberts, Brian H., Mgr., Pump & Rail- 
road Dept., F sirbanks, Morse & Co., 
Omaha, Neb. (Jan. 52) 


Roberts, Claude M., Dist. Geologist, U.S. 
Geological Survey, Water Resources 
Div., Ground Water Branch, 311 W. 
Washington St., Indianapolis, Ind. (Jan. 

Roller, Paul S., Director of Research, 
General Hydro Co., 1621 Connecticut 
Ave., Washington 9, D.C. (Jan. ’52) 
PR 

Rudder, Albert P., Dist. Mgr., Wallace & 
Tiernan Co., Inc., 111—17th St., N.W., 
Washington, D.C. (Jan. ’52) 

Russell, Jerome A. G., Div. Engr., 
California Water & Telephone Co., 
2116 Huntington Dr., San Marino, 
Calif. (Jan. ’52) P 

Salisbury, Sheldon Allen, Supt., Miraflores 
Filtration’ Plant, Drawer “J’’, Pedro 
Miguel, Canal Zone (Jan. ’52) M 

Sanks, Floyd, Water Supt., Water Dept., 
Sidney, Neb. (Jan. MPR 
Manuel Francisco, Student, 
of Minnesota, 930—15th Ave., 

Minneapolis 14, Minn. (Jr. M. 


Santana, 
Univ. 
Jan. 

Seabolt, M. L., Plumber, Box 93, Mul- 
berry, Ark. (Jan. ’52) 


Sellers, Jake L., Lake Abilene Filtration 
Plant Operator, City Water Dept., 
Abilene, Tex. (Jan. '52) P 


Shamberger, Hugh Allan, State Engr., 
Carson City, Nev. (Jan. ’52) R 
Shugert, Mary A. (Miss), Supt., City 


Water Works, Loogootee, Ind. (Jan. ’52) 
MPR 
Simmons, R. A. G., Eng. 
Storrie, Cons. Engrs., 
Toronto, Ont. (Jan. '52) 


Asst., Gore & 
1130 Bay St., 


MEMBERSHIP CHANG 


MP 

Rason, C. Lorimer, Vice-Pres., The | 
Canada Valve & Hydrant Co., Ltd., 
Brantford, Ont. (Jan. ’52) 


(Continued on page 40) 
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Skrinde, Rolf T., Student, Massachusetts 
Inst. of Technology, Graduate House, 
Box 619 C, Cambridge 39, Mass. (Jr. 


M. Jan. P 
Slater, Meredith, Supt., Munic. Water 
Works, South Whitley, Ind. (Jan. '52) 


MR 
Smith, Henry D., Chairman, Water Dept., 


142 Crescent St., Woodbury, N.J. (Jan. 
’52) 

Solkoff, Ephraim, San. Engr., William C. 
Olsen & Assocs., 5 Exchange PI., 
Raleigh, N.C. (Jan. °52) MPR 

Speer, Thomas A., Supt. of Production, 
City Water Dept., Beaumont, ‘Tex. 
(Jan. ’52) MP 

Stenner, John P., Dist. Megr., The A. P. 
Smith Mfg. Co., 940 W. Princess Anne 


Rd., Norfolk, Va. (Jan. ’52) 

Stiles, Robert W., Engr., City of Alamo 
Heights, 6116 Broadway, San Antonio 
9, Tex. (Jan. ’52) MR 

Stockton, City of, Harley E. 
Mgr., Stockton, Kan. (Corp. M. Jan. 
M 

Sullivan,. Fred O., Sales Engr., 
Inc., 3755 N. 41st St., 
Wis. (Jan. 

Sunn, Franklin Young Kong, Student, 
Massachusetts Inst. of Technology, 47 
Westgate St., Cambridge 39, Mass. 

Swanson, H. C., see Bedford Park (Ill.) 
Water Dept. 

Taranoff, Peter P., Chief Chemist, St. 
Helens Pulp & Paper Co., St. Helens, 
Ore. (Jan. MP 

Tooker, William T., Jr., Mgr.-Jr. Partner, 
A. G. Bancker & Co., 67 Orchard St., 
Manhasset, N.Y. (Jan. ’52) 

Turner, Cecil H., Sales Engr., 
Inc., Route 1, Box 70, Ada, 
(Jan; 

Turner, Richard Thomas, Sales Repr., 
Mathieson Chem. Corp., 442 Post St., 
San Francisco 2, Calif. (Jan. ’52) MP 

Turnock, Ted, Supt., Water Works, South 
Bend, Ind. (Jan. ’52) 

Veal, Robert Lynton, City Supt., 
mart, Ga. (Jan. '52) M 

Waggoner, Norman E., 


Lucas, City 


Infilco 
Milwaukee 16, 


Calgon, 
Mich. 


Rock- 


MCB No. 8, 


Navy 115, Fleet Post Office, New York, 


N.Y. (Jan. P 
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For 


repairing 
bell and 
spigot 


joint leaks 


In the SKINNER-SEAL 
Bell Joint Clamp, 
gasket is completely 
SEALED and pro- 
tected by Monel Metal 
Band. Massive %” 
high-tensile steel bolts, 
cadmium plated. 

This speedy one-man 


installation cuts 
Aut? 


M.B. SKINNER CO. 
South Bend 21, Indiana 


repair costs. 


Write for Catalog! 


SKINNER-SEAL 
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Walley, A., East Gary, Ind. (Jan. 
Ward, James Edward, Sales Engr., 
_- Builders Iron Foundry, 1143 Greenleaf 
 Ave., Wilmette, II. (Jan. M 
felch, John Walter, Jr., Mgr., Brinkley 
Water Co., Brinkley, Ark. (Jan. ’52) 
MP 
West, James, see Connorsville (Ind.) 


Munic. Water Works 
Rai Wilson, Harold E., Asst. Civ. Engr., 
Water Dept., 215 W. Broadway, Long 
Beach 2, Calif. (Jan. '’52) MR 
m 3 olfe, W. L., see Jaeger Machine Co. 


~ Won, Thomas H., Munic. Engr., Public 
Works Dept., Municipal Bldg., Garson, 
Ont. (Jan. ’52) 
Zahniser, J. S., see Haverstick & Co., Inc. 
REINSTATEMENT 
Davoust, Norbert J., Sr. San. Engr., 
South Dist. Filtration Plant, 3300 E. 


Cheltenham PI., 


Chicago 49, Ill. (Apr. 
Griffith, Emmett, Route 3, Vilonia, Ark. 
(July 
Sharts, Paul E., 280 Oakridge Ave., 
Summit, N.J. (Jan. ’47) 
Sitler, W. S., Engr., U.S. Public Health 
Service, Washington 25, D.C. (Jan. ’46) 
LOSSES 
Deaths 


Water Filtra- 
Camp Pickett, 


Behring, Walter E., Supt., 
tion Plant, Post Engrs., 
Va. (July 

Shaw, Walter A., 
Oakwood Ave., 
M 

Sullivan, J. R., 
Com., 524 


922 
(July 


Mgr., Public Utilities 


Cons. 
Wilmette, 


Engr., 
Ill. 


ME MBERSHIP CHANGES 


_ (Continued from page 38) 


Dundas St., Woodstock, 


Resignations 

Irwin, William F., 1256 Delta’ Ave., Cin- 
cinnati 8, Ohio (Oct. ’38) 

Lucas, Harley E., Civ. Engr. & Acting | 
City Mgr., Box 388, Norton, Kan. | 
(July #9) 

Maierle, Joseph A., Vice-Pres. & Secy.- | 

Treas., Morrison-Maierle, Inc., Civic 

Center Blidg., Helena, Mont. (Apr. ’47) | 
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Morrison, John H., Pres. & Chief Engr., 
Morrison-Maierle, Inc., Civic Center 


Bldg., Helena, Mont. (Jan. ’46) 


Proudfit, W. M., Chemist, B & B Eng. & 
Supply Co., Box 2531, Houston, Tex. 
(Oct. 

Suters, Frank, Dist. Mer., California 
Water Service Co., 132 Main St., 
Petaluma, Calif. (Oct. '37) M 

Swartz, Charles R., 213 Warren Way, 


East Point, Ga. (Jan. ’49) Cae 

CHANGES IN ADDRESS 

Changes received between February 5, and 
March 5, 1952 


Adkins, William Witty, 
Dept., City Hall, 
(July P 

Anderson, Felix A., Johnson & Anderson, 
Engrs., 1307 Pontiac State Bank Bldg., 
Pontiac, Mich. (Apr. ’50) MP 

Anderson, Martin E., 511 E. 8th St., 
Leadville, Colo. (Jan. '43) M 

Andrews, John, Prin. San. Engr., 
Board of Health, 1912 Craig St., 
Raleigh, N.C. (Jan. 49) MP 

Andrews, W. S., Dist. Mgr., Pittsburgh 
Equitable Meter Div., Rockwell Mfg. 
Co., 7701 Empire State Bldg., New York 
1, N.Y. (Jan. ’41) MR 

Aston, Royden N., Product Development 
Dept., Mathieson Chem. Corp., 735 
Dixie Terminal Bldg., Cincinnati 2, 
Ohio (Jan. 46) P 

Bakelite Co., Div. of Union Carbide & 
Carbon Corp., Howard L. Nickerson, 
Box 515, Ottawa, Ill. (Corp. M. Apr. 
'48) R 

Barbehenn, Ralph L., Tech. Director, 
Tech. Div., Abestos Cement Products 
Assn., 201 E. 5th St., Plainfield, N.J. 
(Apr. MPR 


Water 
N.C. 


Supt., 
Burlington, 


State 


Bastian, Joseph, see Evansville (Ind.) 


Water Works Dept. 

Bell, William E., Inst. of Inter-American 
Affairs, c/o U.S. Embassy, San Jose, 
Costa Rica (Oct. 48) P 

Beltzner, Roy E., Supt., Water & Street 
Depts., Sewage & Treatment Plant, 
San Jacinto, Calif. (Apr. '49) MPR 

Benjes, Henry H., 2916 W. 73rd St., 
Kansas City 5, Mo. (Jan. ’50) 


(Continued on page 42) 
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i ‘The two main items of expense in maintaining water meters are 
Replacement Parts, (2) Labor. 


v- _ Calmet’s slower moving parts are subject to less wear and assure 
infrequent need for replacement of parts. 


_ The labor necessary to repair or clean Calmet meters is held to 
, ADS a minimum by the simplicity of design. 


By merely removing four bolts most of the vital parts become 
readily accessible for replacement or cleaning without removing 
the meter base from the line. A frozen meter may be serviced 
at a cost of a few cents. 


1 Another feature of Calmets is that all gear train parts except the 
; 5 a lid assembly are interchangeable in 5%”, 34”, 1”, 14” and 2” 
‘meters. 


@ SALES REPRESENTATIVES— Write for 
ss complete details of the CALMET franchise a 
in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO..INC.—FORT WORTH, TEXAS 


A 


Bettenburg, Townsend & Stolte, Archi- 
tects & Engrs., Edward F. Kishel, 1437 
Marshall Ave., St. Paul 4, Minn. (Corp. 
M. Apr. ’47) P 

Blackshaw, George E., Megr., Long Island 
Operations, New York Water Service 
Corp., 11 Smith St., Merrick, N.Y. 
(Oct. '45) M 

Bonyun, Richard E., Gen. Supt. & Chief 
Engr., Passaic Valley Water Com., 
1525 Main Ave., Box 203, Clifton, N.J. 
(Oct. 

Brensley, Albert A., San. Engr., 310 S. 
Linden Ave., Decatur, III. (Jan. ’48) 

Brown, M. G., see Republic Steel Corp. 

Burns, H. L., Mgr., Wholesale Supply Co., 
181 N. Sunset Dr., Jackson, Miss. 
(Oct. '50) 

Charles, Paul Lamont, Sales Engr., Walsh 
& Charles, Ltd., 1677 Portage Ave., 
Winnipeg, Man. (July '47) 

Chevedden, Carl E., Filtration Engr., 
Water Purif. Div., 8334 Michigan Ave., 
Chicago 19, Ill. (July 44) P 

Cole, B. G., Supt., Waterworks Dist. No. 
3, Box 489, Pineville, La. (Oct. '39) MP 

Collins, T. H., Birmingham Water Works 
Board, 2114—1st Ave., N., Birmingham 
3, Ala. (Jan. 46) MPR 

Columbia Water & Light Dept., Fred F. 
Williams, Director, Municipal Bldg., 
Columbia, Mo. (Corp. M. Jan. ’51) M 

Columbus Munic. Water Utility, Richard 
L. Thayer, Mayor, Columbus, Ind. 
(Corp. M. July ’50) 

Cooke, Harold D., Civ. Engr., 113-15— 
84th Ave., Richmond Hill 18, N.Y. 
(Jan. MP 

Cory, R. W., see Pendleton (Ind.) Water 
Co. 

Covington, City of, Maurice Holland, 
Supt., Light & Water, City Hall, 
Covington, Ind. (Corp. M. Apr. ’43) 

Crachi, Domenico, Jr., Civ. Engr., 142 
Ontario Ave., Massapequa, N.Y. (Oct. 
R 

Craftsman Painting Service, Kenneth P. 
Sullivan, 7654 S. Park Ave., Chicago 19, 
Ill. (Assoc. M. Jan. '50) 

Craig, Charles P., 193 E. Cliff St., Somer- 
ville, N.J. (Jan. '42) P 

Cromwell, C. E., see De Laval Steam 

Turbine Co. 
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Danielson, Alton, see North St. Paul 
(Minn.) Utilities Dept. 


De Laval Steam Turbine Co., C. E. 
Cromwell, Mgr., Commercial Sales 
Div., Trenton 2, N.J. (Assoc. M. Nov. 
17) 

Delavan Water Com., R. H. Mitchell, 
Supt., Delavan, Wis. (Corp. M. June 

Denney, Howard M., see Maywood (lIll.) 

Earl, Thomas C., American Water Works 
Service Co., 121 S. Broad St., Philadel- 
phia 7, Pa. (Jan. '47) MP 

Erickson, Edwin T., Prin. Asst. Engr., 
Div. of Water, 101 City Hall Annex, 
Newark, N.J. (Jan. ’48) 

Erickson, Frederick K., 9912 Thornwood 
Rd., Kensington, Md. (Apr. '44) PR 
Eschenbrenner, Irvin G., Purif. Foreman, 
St. Louis County Water Co., 6600 
Delmar Blvd., University City 5, Mo. 

(July ’50) 

Evansville Water Works Dept., Board of 
Trustees, Joseph Bastian, Evansville 9, 
Ind. (Corp. M. May ’06) 

Ewbank, Norman M., Jr., Bottlers’ Serv- 
ice Dept., The Coca-Cola Co., Drawer 
1734, Atlanta 1, Ga. (Oct. 49) P 

Fishtein, Max, Dist. Repr., Davis Mfg. 
Co., Room 642, 53 W. Jackson Blvd., 
Chicago 4, Ill. (Dec. ’27) MPR 

Forgey, Carl S., Eng. Assoc., East Bay 
Munic. Utility Dist., 2127 Adeline St., 
Oakland 7, Calif. (June ’33) M 

Fortin, Joseph O., Etowah, N.C. (July '42) 

Fraser, Sam D., Megr., Del Mar Utilities, 
Box 256, Del Mar, Calif. (May ’26) 

Friedrichs, C. C., Dist. Mgr., Wallace & 
Tiernan Co., Inc., 1107 MclIlhenny St., 
Houston 2, Tex. (Jan. '46) 

Furrey, William P., Chairman, North 
Jersey Dist. Water Supply Com., 5 
Colt St., Paterson, N.J. (Oct.’51) MR 

Garman, Glenn J., see Lafayette (Ind.) 
Water Works 

Glenwood Springs, City of, W. E. Ralls, 
City Mgr., Glenwood Springs, Colo. 
(Corp. M. Oct. '48) MR 

Golder, Hugh C., Mng. Director, Eco- 
nomic Water Softeners, Ltd., Warwick 
Rd., Greet, Birmingham 11, England 
(July ’37) 


(Continued on page 44) 
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PLODDING ALONG WITH YOUR 

WATER SOFTENING SYSTEM? 


Not if it contains AMBERLITE IR-120 cation exchange resin. Here’s how to 
check the performance of your present softener: 


30,000 grains of hardness per cubic foot, even at peak flow rates of 10 gal./ 
sq. ft./min. 


Check regeneration costs. AMpertite IR-120 thrives on a salt-starvation diet 
of as little as 4 pound per 1,000 grains of hardness removed. 


Check service efficiency. Aypertite IR-120 gives years of trouble-free service 


without attrition losses—is stable to waters of low silica content, oxidizing 
and reducing agents—can be operated safely over the entire pH range and at 


elevated temperatures. A typical Amperuite IR-120 unit has delivered 
almost 5,000,000 gallons of softened water per cubic foot of resin without 


measurable capacity or attrition losses. 
CHEMICALS a FOR INDUSTRY 


Ask vour wolerrecting | ROHM HAAS COMPANY 


supplier or your consulting engineer 
about AMBERLITE IR-120. Mean- THE RESINOUS FPROOBUCTS Bivision 
while be sure to write Dept. W-1 Washington Square, Philadelphia 5. Pa. 
for full technical data. Representatives in principal foreign countries 


my 
r. Check its capacity. Amperite IR-120 has an average operating capacity of 


Ameperite is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries. 
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Goldman, Ernst E., Engr., 
Tippett-Abbett-McCarthy, 
Prince, Haiti (Apr. '44) 

Gonzalez del Valle, M. A., Civ. 
523 Ave. 26, Alturas del 
Havana, Cuba (Oct. '48) 

Gorder, Zenno A., City Engr., City Hall, 
La Crosse, Wis. (Oct. ’48) M 

Grandfield, Norman A., Megr., Public 
Utilities Com., Wellington & Dickson 
Sts., Galt, Ont. (Apr. ’48) 

Groshart, A. F., see Julesburg (Colo.) 

Hagood, Howard, Jr., Howard Hagood 
Co., Box 175, Bellaire, Tex. (Oct.’46) P 

Hargleroad, James C., ORDLY-S, Ord- 
nance Ammunition Center, Joliet, III. 
(Apr. 46) P 

Hatch, B. F., 3042 Woodbine P1., 
bus 2, Ohio (Jan. ’47) MPR 

Holland, Maurice, see Covington (Ind.) 

Holt, Stewart, see Midland (Ont.) Public 
Utilities Com. 

Howard, Edward, San. Engr., State Dept. 
of Health, 14 — Ave., Glens Falls, 
N.Y. (Jan. ’51 

Hubbard, ssihet L., Water Works & 
Drainage Contractor, 131 S. Bellevue 
Ave., Langhorne, Pa. (Apr. ’46) 

Jemian, S. C., H. A. Kuljian Corp., 1200 
N. Broad St., Philadelphia 21, Pa. 
(Jan. '47) 

Jones, T. E., San. Engr., Aro, Inc., 320 S. 
Polk St., Tullahoma, Tenn. (Jan. ’40) M 

Julesburg, Town of, A. F. Groshart, Water 
Supt., Julesburg, Colo. (Corp. M. July 
M 

Kahoe, W. Howard, see Yellow Springs 
(Ohio) 

Kaplan, Morris, Sr. San. Engr., South 
Dist. Filtration Plant, 3300 E. Chelten- 
ham PI., Chicago, Ill. (Apr. P 

Katz, Sol J., Dist. Mgr., Koppers Co., 
727 E. Gage Ave., Los Angeles 1, Calif. 
(Oct. '50) 

Kay, George F., see White Rock Corp. 

Keatley, Charles R., Chief, San. Eng. 
Branch, Engr. Research & Development 


Knappen- 
Port-au- 


Engr., 
Vedado, 


Colum- 


Laboratories, Fort Belvoir, Va. (Jan. 
Kennedy, James W., Hydr. Engr., 


Canadian Ingersoll Rand Co., Ltd., 
1057 Bay St., Toronto 2, Ont. (Apr.,’43) 


on 46) 


Kennedy, W. H., Mgr. of Utilities, Box 86, 
Newton, Tex. (Jan. '46) M 
Kershaw, Neil F.,,117 Upnor Rd., Balti- 
more 12, Md. (Jan. '37) P 


Kingsley, Don F., see Newburgh (N.Y.) 
Water Dept. 


Kiniry, John J., see New Britain (Conn.) 
Water Board 

Kirk, Jack W., Field Engr., International 
Water Supply Ltd., 156 Colborne St., 
E., Oakville, Ont. (Apr. '44) PR 

Kishel, Edward F., see Bettenburg, 
Townsend & Stolte 

Klingman, Fred W., Asst. Supt., Division 
Ave. Filtration Plant, W. 32nd St. & 
Division Ave., Cleveland 13, Ohio (Jan. 
51) 

LaDuex, John B., see Russell (Kan.) 

Lafayette Water Works, Glenn J. Garman, 
Supt., Lafayette, Ind. (Corp. M. Dec. 
M 

Lamb, Clarence Francis, Civ. Engr. & 
Partner, Waterman Eng. Co., 480 
Atlantic Ave., Lakewood 5, R.I. (Apr. 
°51) MR 

Lewis, William M., Layne-New York Co., 
Inc., 92 Liberty St., New York, N.Y. 
(Jan. '37) 

Lupien, Leo, City Mgr., City Hall, Cap 
de la Madeleine, Que. (Apr. '49) 

Lynch, James Gillinder, Field Instructor, 
Texas Engineering Extension Service, 
7021 Ave. F, Houston 11, Tex. (Jan. ’51) 
P 

MacDougall, Hugh, Chief Design Engr., 
Hydrotechnic Corp., 665—Sth Ave., 
New York, N.Y. (Oct. '47) 

MacKenzie, J. M., see Port Colborne 
(Ont.) 

Marion, Town of, James W. Ritter, Jr., 
Town Engr., Marion, Va. (Corp. M. 
Oct. M 

Marsh, John A., Supt., Nottingham 
Filtration Plant, 19624 Chagrin Rd., 
Euclid, Ohio (Apr. '37) P 

Martin, Earl, Southern California Water 
Co., 111212 E. Live Oak Ave., Arcadia, 
Calif. (Oct. M 

Martin, N. V., Gen. Mgr., The Bourne- 
mouth & Dist. Water Co., Alderney 
Water Works, Winton, Bournemouth, 
Hants., England (Oct. 49) MPR 
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SEND COUPON TODAY 


ALLIS-CHALMERS 
Milwaukee 1, Wisconsin 
Please send me the bulletins 
checked below: 
08B6146A, Type S$ Centrifugal Pumps 
() 08X6256A, Handbook for Cafe of 
Centrifugal Pumps 
C) 08X7613, Instructions for Centrifugal 


OR REAL FACTUAL HELP in centrifugal pump application, send for your free 
F copies of the Allis-Chalmers bulletins listed in the coupon above. 

The pump bulletin pictured, 08B6146A, contains 24 pages, fact-packed with 
the kind of engineering data that you'll want to keep handy. For example: rules 
and constants for figuring pumping heads, two full pages of tables showing water 
friction losses, seven solid pages of Head-Capacity tables, and detailed cross- 
section drawings of the latest Allis-Chalmers pumps. 

Two other valuable bulletins are also offered on this coupon. The Handbook 
for Care of Centrifugal Pumps, 08X6256A, will surely save you money if you 
operate centrifugal pumps of any make. New Bulletin 08X7613, Instructions for 
Installing, Operating and Repairing Centrifugal Pumps, is chock-full of detailed 
pump data needed by any engineer or operator. 

For any or all of these valuable bulletins, just call your nearest A-C sales office 
or send the coupon to Allis-Chalmers, Milwaukee 1, Wisconsin. _ 
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Martinez, Sergio S., Civ. Engr., Ave. 
Victoria No. 35 esqunia a Bruseals, 
Rpto. Kohly, Marianao, Havana, Cuba 
(July '38) 


Mason, Ovid William, 13 S. 2nd St., 
Highland Park, Ill. (Oct. ’46) 
Maxwell, William A., Engr., Toronto 


Township, Cooksville, Ont. (Jan. '39) M 
Maywood, Village of, Howard M. Denney, 
Supt. of Public Works, 125 S. 5th Ave., 
Maywood, Ill. (Corp. M. Apr. '49) 
McCullough, O. E., Jr., see Pittsburgh 
Coke & Chem. Co. 


McGrann, John H., 4536 Broadway, 
Kansas City, Mo. (Jan. ’41) 
Metallizing Eng. Co., Ine., Howard 


Vanderpool, Mgr., Sales Eng., 38-14— 
30th St., Long Island City 1, N.Y. 
(Assoc. M. July 

Midland Public Utilities Com., Stewart 
Holt, Secy.-Treas., 
Ont. (Corp. M. Mar. ’27) MPR 

Miller, Charles R., Village Megr., Village 
Hall, Winnetka, Ill. (Oct. ’41) M 

Mitchell, R. H., see Delavan (Wis.) Water 
Com. 

Morrill, Arthur B., Instituto Nacional de 
Obras Sanitarias, 2nd Piso, Edificio Las 
Mercedes, Caracas, Venezuela (Oct. 
25) 

Mortensen, F. C., Army Hospital, Camp 
Carson, Colo. (Apr. ’40) P 

Murry, I. S., see Saticoy (Calif.) 
Co. 

New Britain Water Board, John J. Kiniry, 
Chairman, 27 W. Main St., New Britain, 
Conn. (Corp. M. Apr. 


Water 
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Box 548, Midland, | 


Newburgh Water Dept., Don F. Kingsley, | 


Supt., 79-81 Dubois St., Newburgh, 
N.Y. (Mun. Sv. Sub. Apr. '49) 

Nickerson, Howard L., see Bakelite Co. 

North St. Paul 
Danielson, Supt., North St. Paul, Minn. 

Corp. M. Apr. '46) 

Ocala Water Dept., E. C. Shreve, Jr., 512 
Orange Ave., Ocala, Fla. (Corp. M. 
Apr. 

Osborn, L. C., Cons. Engr., R. S. Tipton 
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Pappmeier, Louis E., Cons. Engr., Papp- 
meier Eng. Co., 220 N. Chambers St., 
Galesburg, Ill. (Jan. P 

Paris Public Utilities Com., C. A. Veigel, 
Secy.-Treas., Box 970, Paris, Ont. 
(Corp. M. Jan. ’42) 

Pavanello, Renato P., Adviser to East 
Bengal Govt., World Health Organiza- 
tion, 71 Circuit House, Dacca, East 
Pakistan (Oct. 

Pendleton Water Co., R. W. Cory, Supt., 
Pendleton, Ind. (Corp. M. Jan. ’49) 
Perry, Aubrey H., Supervising Engr., 
Public Health Eng. Div., Dept. of 
National Health & Welfare, 1110 W. 
Georgia St., Vancouver, B.C. (Mar. 

'31) PR 

Pettengill, C. L., Pres., Filter-Soft Corp., 
12911 Artesian Ave., Detroit 23, Mich. 
(Jan. ’49) 

Pittsburgh Coke & Chem. Co., O. E. 
McCullough, Jr., Protective Coatings 
Div., 1905 Grant Bldg., Pittsburgh 19, 
Pa. (Assoc. M. July '49) 

Pohl, Charles A., Bogart & 
Lexington Ave., New York 
(Jan. PR 

Port Colborne, Munic. Council of the 
Town of, J. M. MacKenzie, Town Engr., 


Pohl, 420 


Port Colborne, Ont. (Corp. M. Jan. 
MP 
Ralls, W. E., City Mer., Glenwood 


Springs, Colo. (Apr. ’39) MPR 
Ralls, W. E., see Glenwood Springs (Colo.) 
Ratcliffe, Richard G., Repr., James B. 
Clow & Sons, 1755 Ridgeview Rd., 
Columbus 12, Ohio (Jan. ’50) 
Reichman, Irving, 1084 Rhinelander Ave., 
New York 61, N.Y. (Apr. ’44) 


Republic Steel Corp., M. G. Brown, Megr., 


Utilities Dept., Alton | 


& Assoc., 601 Insurance Bldg., Denver 


2, Colo. (Oct. '46 
Owens-Corning Fiberglas Corp., John B. 
Roadhouse, <Anti-Corrosion Products 


Oct. '46) 


Sales Div., Toledo 1, Ohio (Assoc. M. | 


Pipe Sales Div., Republic Bldg., Cleve- 
land 1, Ohio (Assoc. M. Apr. '32) 

Rice, Cyrus William, Chairman, Board 
of Directors, Cyrus William Rice Co., 
Inc., 17 Noble Ave., Pittsburgh 5, Pa. 
(Oct. ’24) 

Ricketts, H. Palmer, Porter, Barry & 
Switzer, Cons. Engrs., Box 1667, Baton a 
Rouge, La. (Jan. '46) P 

Ritter, James W., Jr., see Marion (Va.) a 

Rizzi, Joseph N., Jr., Asst. Engr., Malcolm — 
Pirnie Engrs., 25 W. 43rd St., New York 
18, N.Y. (July 
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RUBBER 


HYDRORINGS 


you always 


Time and labor, the 

BIG cost factors, are reduced with 

HYDRORINGS. Workmanship require- 

ments are held to a minimum, and good cast 

iron pipe jointing becomes a fast, systematized 
routine. 

Money is also saved because HYDRORINGS are 
permanent. They are solid, and do not deteriorate 
in regular use. 

In maintenance, HYDRORINGS provide even 
greater economy. Since rubber does not harbor 
or support growth of bacteria, only the initial 
hypochlorite flush is needed. Elimination of 
repeated treatments means large sav- 
ings that carry on through all 
the years of service. 


Write for Bulletin M10-5 


mERTZTOWN PENNSYL 
HOUSTON rexas 


suse 
in water line construction 
: ‘ 
/ 
MINERAL 


Roadhouse, John B., see Owens-Corning 
Fiberglas Corp. 


- Robertson, D. A., Jr., 19 DeWitt St., 
Belleville, N.J. (Oct. ’48) 

Rotthaus, Helen (Mrs.), State Dept. of 
Health, State Office Bldg., Phoenix, 
Ariz. (Apr. '48) Fuller Award ’50. 


- Ruggles, Roy, Supt., Constr. & Distr., 
651—14th St., N.W., Atlanta, Ga. 
(Apr. 

~ Russell, City of, John B. LaDuex, City 
Manager, Russell, Kan. (Corp. M. Apr. 


Water Co., I. S. Murry, Manager, 

Box 275, Saticoy, Calif. (Corp. M. Apr. 
43) 

Schamberger, Karl H., Sr. Assoc. Engr., 

Bureau of Water Supply, Municipal 

Bldg., Baltimore 2, Md. (Jan. '42) M 


Shand, Harold, Engr., Greater Winnipeg 
Water Dist., 455 Ellice Ave., Winnipeg, 
Man. (Jan. '45) 

Shaw, Percy A., Supt., Water Works, 281 
Lincoln St., Manchester, N.H. (June 
'34) Director '’47-'50. MPR 

Sherrill, Miles O., Prin. Engr., Maurice 
L. Miller, Cons. Engr., 400 McDowell 
Bldg., Louisville, Ky. (Oct. ’49) 

Shreve, E. C., Jr., see Ocala (Fla.) Water 
Dept. 

Simonton, L. R., Supt., Water & Sewage 
Treatment Dept., Griffin, Ga. (Apr. 

Sloan, Garrett, 1213 Ramblewood Rd., 
Baltimore 12, Md. (Apr. '42) 

Smith, Edward Gerald, 2922 Fair Park 
Blvd., Little Rock, Ark. (Oct. 48) 
MPR 

Smith, Sidney B., Alkali Products Special- 
ist, Westvaco Chem. Div., 405 Lexing- 
ton Ave., New York 17, N.Y. (July 
™) 

Soffe, Benjamin F., 1644 N. Crescent 
Heights Blvd., Los Angeles 46, Calif. 
(Apr. '44) 

Sopp, George C., Asst. Mgr. & Joint 

_ System Head, Dept. of Water & Power, 

207 Broadway, Los Angeles 12, Calif. 
(Apr. '36) Fuller Award '45. M 

Speer, Ralph E., City Megr., Sault Ste. 

Marie, Mich. (July ’47) 


(Continued from page 46) 
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Stewart, Fredrick Choate, Cons. Engr., 
1007 Dominion Bank Bldg., Vancouver 
3, B.C. (Jan. '45) MPR 


Sullivan, Kenneth P., 
Painting Service 


see Craftsman 


Summers, Oliver W., Development Engr., 
Indianapolis Water Co., 113 Monument 
Circle, Indianapolis 6, Ind. (Apr. '50) 

Swanger, G. F., 123 W. Merry Ave., 
Bowling Green, Ohio (Oct. '47) P 

Synan, John F., Mgr., Product Develop- 
ment, Mathieson Chem. Corp., Mathie- 
son Bldg., Baltimore 3, Md. (Jan. ’45) P 

Taggart, Robert S., 14 Girard PI., Maple- 
wood, N.J. (Apr. P 

Talbot, Leland A., 2626 S. Mosley St., 
Wichita, Kan. (Apr. '51) MR 

Telfair, John S., Jr., Smith & Gillespie, 
Engrs., Box 1048, Jacksonville 1, Fla. 
(July PR 

Tetzlaff, Frank, 330 Gilbert St., 
wood, N.J. (Jan. '36) P 

Thayer, Richard L., Columbus 
Munic. Water Utility 

Thomson, R. D., Office Megr., Medical 


Ridge- 


(Ind.) 


Centre, 180 Portland St., Dartmouth, 
N.S. (Apr. 
Tomlinson, W. S., 516 Harden St., 


Columbia, S.C. (July '37) 

Tomlinson, Walter John, 377 High St., 
Norwood, N.J. (July ’38) P 

Townsend, Hal C., Repr., Worthington- 
Gamon Meter Div., Worthington Pump 
& Machinery Corp., 1975 Eager Rd., 
R.R. 5, Howell, Mich. (Jan. ’38) 

Treanor, Earl E., Owner, Earl E. Treanor 
Eng. Co., 2821 W. 91st St., Kansas City, 
Mo. (Jan. P 

Trubnick, Eugene H., R.F.D. 1, Box 
265, New Brunswick, N.J. (Apr. '44) P 


Turnbull, Donald O., Cons. Engr., 105 
Prince William St., John, N.B. 
(July ’49) 

Van Arnum, William I., Chem. Engr., 
2392 Seneca Rd., Westfield, N.J. 
(Feb. '22) 

Van Blarcum, B. H., Water Supt., 119 N. 
3rd St., Manhattan, Kan. (Apr. '44) 
MP 


Vanderpool, Howard, see Metallizing Eng. 


Co. 
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water we 
drink ninety per 
cent of our maladies, 
When osone is added the 
microbes. are killed and 


the toxins ure burned.” 
Louis Pasteur. (1822-95) 


\ ™ If Pasteur could see a modern 

Welsbach Ozone water treatment 
plant, he would add, **... objec- 
ionable odors, tastes and colors 
eliminated.”’ 


-cost, efficient Welsbach Ozone will 
you complete freedom from com- 
plaints about unpleasant taste, odor and 
color, And...a Welsbach Ozone plant can 
pay f If by eliminating the cost of ordinary 
che Add to that these other advantages: 
no fu me supervision or labor; no chemical 


procurement, handling or storage problems; and, 


+ aie of primary importance, constant and predictable 
ee : operating costs. In short, Welsbach Ozone water treat- 


ment is easily controlled, dependable and economical. 


Welsbach's research and engineering “know-how” can 

help you solve your water problems. Just write or phone— 

y/ be glad to be of service—and without cost or obligation. 


ACH fil REMOVE TASTE AND ODOR 
) FROM YOUR CITY'S WATER 
ONE @asily . . . economically 
THE WELSBACH CORPORATIC 


2409 W. Westmoreland St. ¢ Philadelphia 29, 


ee 

— 

OZONE RESEARCH = 

‘ 


A midwestern city writes of 
its ERP cathodic protection 
systems installed in 1946 in 
two 6 MGD Softening Tanks as 
follows: ‘‘After about one 
year’s usage, the metal (of the 
Softening Tanks) began to 
show excessive corrosion. We 
installed equipment furnished 
by the Electro Rust-Proofing 
Corp. All visible evidence of 
corrosion (on submerged sur- 
faces) has stopped. ..”. 

ERP’s 15 years of con- 
tinuous experience in cathodic 
protection is available for the 
solution of your corrosion 
problems, too. Write today, 
without obligation. 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


E-15 


~ Electro Rust-Proofing Corp. (N. J 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 
| 


(Continued from page 48) 


| Van Wickler, Fred R., see West Hemp- 


stead-Hempstead Gardens (N.Y.) Water 
Dist. 


Veigel, C. A., see Paris (Ont.) Public 
Utilities Com. 

Ware, Stanton J., 628 Burlington Ave., 
Billings, Mont. (July ’48) 


Weagraff, Charles R., Great Valley, N.Y. 
(July MP 


Webb, Clark D., Dist. Mgr., Pacific States 
Cast Iron Pipe Co., 6399 Wilshire Blvd., 
Los Angeles 48, Calif. (Oct. '43) MPR 


Werner, Bernard L., Deputy Water Engr., 
Bureau of Water Supply, 4220 Oakford 
Ave., Baltimore 15, Md. (Oct. '46) 

West Hempstead-Hempstead Gardens 
Water Dist., Fred R. Van Wickler, 
Supt., 575 Birch St., West Hempstead, 
N.Y. (Corp. M. Jan. 50) 


White, George W., The Harwood Beebe 


Co., Box 2283, Station A, Spartanburg, 
S.C. (Dec. ’24) P 


| White Rock Corp., George F. Kay, Vice- 


| Wilbur, 


Pres., Quality Control Lab., Foot of 
Van Dyke St., Brooklyn, N.Y. (Corp. 
M. Apr. ’50) P 

Whitley, F. H., MSC, 0-31106, Medical 
Section, Hq. 6th Army, Presidio, San 
Francisco, Calif. (Jan. ’39) PR 

Conrad C., Gannett Fleming 
Corddry & Carpenter, 600 N. 2nd St., 
Harrisburg, Pa. (Feb. ’24) 

Williams, Fred F., see Columbia (Mo.) 
Water & Light Dept. 

Williams, Walter E., Box 909, Cheshire, 
Conn. (Apr. 

Williamson, R. C., Vice-Pres., Alchem, 
Ltd., Box 260, Burlington, Ont. (July 


Williams-Smith, F. T., 18 Albion St., 
Port-of-Spain, Trinidad (Jan. ’48) 


Wilmot, W. G., Supt., Boise Water Corp., 
Boise, Idaho (Apr. '44) 

Woods, Charles E., Bookkeeper, New 
Haven Water Co., 100 Crown St., New 
Haven, Conn. (Jan. 51) M 

Yellow Springs, Village of, W. Howard 
Kahoe, Village Megr., Box 226, Yellow 
Springs, Ohio (Apr. MR 

Young, Robert H., Cons. Engr., Box 1026, 
Jackson, Miss. (Apr. MPR 
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CARLON 


Is Easier to Handle 


. CARLON “WS” plastic water service pipe 
recommended for municipal water systems . . . 
sewage disposal .. . land drainage . . . other 
medium-pressure applications . . . Guaranteed 
against rot, rust and electrolytic corrosion .. . 
Will not accumulate scale or sediment .. . 
Impervious to chemical attack of corrosive 
soils and waters .. . Furnished in long lengths 
. .. requires fewer fittings . . . Quickly 
installed without special tools . . . Can be 
connected with established metallic systems. 


Working | 

Nomina! Pressures Weight) Normal 
Pipe Per | Shipping 
Size le 120°F.| Foot | Lengths 


120 216 1400" Soils 


120 .285 1300' 
120 477 _|300' 


120 790 _ (250° 


i+ 


120 }200° 


75 1200" 
150° 
75 100° 


25° siroight 


25° 


IN CANADA MICRO PLASTICS. LTD. ACTON, ONTARIO 
10300 MEECH AVENUE CLEVELAND GHIDO 


= 
pL 
th Faster to Install The Wilh 
CARLON PRODUCTS CORPORATION 


CONDENSATION 


Vol. 44, No.4 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 


Britain). 


ANNUAL REPORTS 


_ Erie (Pa.) Bureau of Water. An- 
nual Report (1950). Progress on ex- 
pansion program included installation 
of six 2-mgd filters, 12-mgd_ high- 
service and 20-mgd low-duty and low- 
service pumps. Constr. of mains and 
- services reached all-time high. As- 
sets: current, $737,221; fixed, $11,- 
369,725 (cost, $16,689,499; depn. re- 
serve, $5,319,774) ; total, $12,120,267. 
Liabilities: current, $16,335; bonds, 
$1,291,000; investment and surplus, 
$10,812,931 ($249,138 increase). Re- 
ceipts: water sales, $1,119,103; other, 
$209,345. Expenditures of $1,844,566 
include: interest, $41,286; bonds re- 
tired, $95,000; and capital outlay, 
$860,098. Cost/mil gal: collection, 
storage, filtration, pumping, and depn. 
‘or these items, $36.85; admin., distr., 
-ete., and depn., $40.45; interest, $3.04; 
debt retirement, $7.00; constr., $63.34; 
total, $150.68. Free water to city, 
— $76,802. West Filter Plant and Chest- 
nut St. Plant data, resp.: water fil- 
tered, $15.40 and $21.41 mgd; alum, 
6 and 7 ppm; Cl, 7.19 and 2.98 lb/ 
mil gal ; activated carbon, 1.55 and 1.33 
Ib/mil gal; N Hs, 0.64 lb/mil gal (West 
“Plant only); wash water, 1.35 and 
2.11%; bact. count reduced from mo. 
-avgs. of 38-1,131 and 106—1,497/ml 
to 0; Esch. coli to 0 in 10 ml; turbidity 
from mo. avgs. of 5-32 and 5-33 ppm 
0 0. Pop. served 148,000. Consump- 
ion: max., 50.10; avg., 37.20 mgd; 
251 gped. Mains, 333 mi; hydrants, 
1,812; gates, 5,086; services, 37,876 
(32,315 active); avg. service cost, 
$52.04 ; meters, 1,676; services metered, 


(Continued 


was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A—Chemical Abstracts; Corr—Corrosion; I.M.—lInsti- 
tute of Metals (Great Britain); P.H.E.A—Public Health Engineering Abstracts; 


5.19%; receipts from metered water, 
48.75% of total. Chestnut St. Pump- 
ing Station data: avg. dischg. head, 
268 ft; cost of coal/mil gal pumped, 
$10,996; gal pumped/Ib coal, 293. 
Meter rates (nondomestic ) 6—20¢/1,000 
gal, with min. bill varying with service 
size—outside city 25% higher. Chest- 
nut St. plant consists of 60-in. c-i and 
steel intake extending 5,100 ft into 
L. Erie and terminating in crib with 
22-in. min. water cover (capac. 36 
mgd.) ; 24-mil gal settling basin pro- 
viding 24-hr retention, sixteen 2-mgd 
rapid sand filters and 0.7 mil gal clear 
well. West Plant intake 72-in. steel, 
terminating in crib with 22-in. min. 
water cover (70 mgd capac.). Filter 
plant capac. 16 mgd, in emergency 24 
mgd. Distr. storage: low- and high- 
service reservoirs, 33 and 10 mil gal, 
resp.; 100,485-gal elev. tank; and 
300,000-gal standpipe.—R. E. Thomp- 
son, 


Richmond (Va.) Dept. of Public 
Utilities. Annual Statistical Sum- 
mary (Year Ended June 30, 1951). 
Two 85-mil gal settling basins; 22 fil- 
ters, area and capac. 23,716 sq ft and 
66 mgd, resp.; pumping capac., low- 
lift, 100 mgd; aerator pumps, 124; low- 
service, 96; high-service, 92; reservoir 
storage, 46 mil gal; elev. storage, 4.1 
mil gal in four tanks; largest 2 mil gal. 
Water treated 29.4 mgd; avg. filter 
run, 125 hr; wash water, 1%. Acti- 
vated carbon applied to filters at be- 
ginning of run; addnl. amts. added at 
24-hr intervals: if more than 10 Ib/ 
mil gal required, excess added before 
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-Water-Line Networks | 


Tell You \ in MINUTES 
Which plan is best 


@ Where the bottleneck is 


@ Whether your proposed \ 


@ WHAT WILL HAPPEN IF RUN A LINE HERE 


Mcllroy Pipeline-Network Analyzer 


OF CALCULATIONS 


The Mcllroy Pipeline-Network Ana- 

lyzer performs rapid calculations of 

flow rates and head losses caused by 

fluid friction in networks of pipelines 

or ducts. Mh? 


Specially designed non-linear resist- 


ors represent various pipelines, pro- at 
viding an excellent visual analogy to 6 
the variation of the friction head loss as 
with flow rate in a pipeline or duct. 

Readings are expressed directly in 

fluid units. 


SINGLE STUDY SAVES 
TWICE THE COST! 

Made for specific applications, the 
Analyzer is available for any size in- 
dustrial or municipal network system; 
the cost varies with the design, size and 
other requirements. One user saved twice the cost 
of the Analyzer on a single study of a proposed 
pipeline improvement problem! 


BUILT BY ELECTRONIC SPECIALISTS 
The Analyzer is built by the Standard Electric Time 
Company, for over 25 years specialists in designing 
and manufacturing all types of laboratory and dis- 
tribution panels for individual needs. 


sTANDARD Standard Flectric lime Ca.. 


FOUNDED 1884 41 Logan Street * Springfield 2, Massachusetts 


214 
4 
As Dr. Mcilroy, who invented the 
Stondard Electric Time Company 
receive the benefit of his wide 
experience 
4 
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coagulant. Chem. used before filtn.: consumption, 122 gped—R. E. Thomp- 
CuSO,, alum, chlorinated copperas, Cl son. 
(avg. 22.4 lb/mil gal) and activated 
carbon (avg. 4.1 Ib/mil gal), after Burnaby (B.C.). Annual Report 
filtration, NH:, Cl, and CaO, avg. (1950). W.W. Inf. Exch.—Can. Sec. 
dosages 4.0, 15.1 and 38.1 Ib/mil gal, AWWA, 8:E:5:9 (Dec. ’51). Avg. 
resp. Avg. turbidity reduced from 35 consumption, 6.85 mgd. Mains, 215 
(max. 650) to 0.1 ppm. (max. 0.2), miles, of which 319%, 4 in., and 26%, 
color from 65 (max. 280) to 2 (max. 6 in. Services installed, 1,250; frozen, 
3), 37 C bact. count from 1,699 (max. 267. Hydrants installed, 58—R. E. 
40,000) to max. 2. Avg. filtered water Thompson. 
pH 8.7. No presump. pos. coliform 
tests in 100-ml portions of treated wa- Dauphin (Man.). Annual Report 
ter. Mains, 565 miles; hydrants, 3,- (1950). W.W. Inf. Exch—Can. Sec. 
334; active meters, 56,259; meters ree AWWA, 8:E:4:7 (Dec. ’51). Pop. 
paired, 9.2% of those in service. served, 4,000. Source of supply, Ed- 
Rates: $1.00 for first 600 cu ft or less/ wards L. and Edwards Creek; chlo- 
mo. (min. bill); 6-15¢ per 100 cuft  rinated, 1 ppmavg. Reservoir capacs.: 
above that amt. Outside city: 6.5- upper, 5 milgal; lower, 14.7. Avg. 
32.5¢ per 100 cuft; min. monthly bill, consumption, 0.78 mgd, 196 gpcd; me- 
$2.10. Pop. 231,000; customers, 56,- tered, 25.2% of total. Mains, 15 miles; 
259; customers/mile of main, 99.5; hydrants 119, valves 233, services 1,- 
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Mapping out a 
Public Relations 
Campaign? 


Let Willing Water help you... he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
erect for you an edifice of public 
appreciation and co-operation on a 
foundation of good will. 

Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue + New York 17, New York 
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Bell and Spigot Joint 
The common bell and spigot 
type of cost iron pipe joint 
with standord woter bell. . . 
for poured and colked lead 
moke up. 


Cast Iron Pipe & Fitting 


Long life is the real test of pipe line econ- 
omy. Clow Cast Iron Pipe and Fittings give 
you that long life service...for a century 


and more...and offer the surest way to kee : wae 
your municipal water supply system at oak SSN 
efficiency—now and in the years ahead! Clow Mechanical Joint 
City officials throughout the nation have ccaesbeeeataine te 
long ago proved that it actually costs less to eoches the job with alll joint 
use Clow Cast Iron Pipe and Fittings. They nterials complete, 


have found that after installation, ptacti- 
cally no maintenance, repair or replace- 
ment is necessary. So prove to yourself that 
Clow Cast Iron Pipe and Fittings will be a 
wise investment of public funds! 


Clow Cast iron Pipe Fittings Write for Price and Delivery 
Clow Cast Iron Pipe is ceatrifu- 
ittings are offered in straight . . ” 
ond reducing sizes for use with gally cast—in sizes from 3 to 24”, 
in 18’ lengths, and for working 
<a 4 nt r ange ow 

water pressures to meet your re- 


quirements. Meets Federal Spec- 
ifications WW-P-421 for Bell 
and Spigot Cast Iron Pipe for —— 
Bell & Bell One Eighth Bend Water. Clow pipe can be easily Fenged Joint 


cut in the field if needed, and 

drilling and tapping it for serv- conform to requirements of 

ices results in superior threads 
Mechoricel Joint 90° Stondord and perfect connections. 


90° Elbow Flanged Elbow 


Special Fittings 


Soe JAMES B. CLOW & SONS 

equipped to produce your 2 North 4 
special fittings promptly lewe Velve Co Oskoloose. lowe 
accurately, to meet partic 

requirements, and to solve { \ 
usual installation problem: \ CAST @ IRON | 


service 
vibes 
| Ul 6 — 
cl 
f 
| CLOW 
| 
( 
* 
= 
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060, metered 101. Revenue 52,318, 
incl. hydrant rentals, $5,600 ($50 
each) ; expenditures, $56,288; includ- 
ing debenture and _ sinking fund 
charges, $20,414; sewage disposal, 
$11,182; and deficit, $3,970. Capital 
assets, $769,700; debentures, $205,500; 
sinking fund, $13,528; net indebted- 
ness, $191,972.—R. E. Thompson. 


Chatham (Ont.). Annual Report 
(1950). W.W. Inf. Exch—Can. Sec. 
AWWA, 8:E:6:10 (Dec. ’51). Pop. 
served, 23,700. Supply from Thames 
R., purified by double coagn. (spiral- 
flow mixing, 30 min), pressure filtra- 
tion and CI-NH,; disinfection. Filters: 
11 units; total area, 1,451 sq ft; total 
capac., 4.18 mgd (U.S.). Land pur- 
chased for new filter plant. Pumping 
capac.: low lift, 12 mgd; high lift, 11. 
Consumption: max., 6.52 mgd; avg., 
4.12; 171 gpcd. Avg. chem. dosage: 
alum, 24 ppm; ammonium sulfate, 0.37 
and 0.3 ppm before and after filtra- 
tion, resp.; Cl, 1.37 and 0.31 ppm be- 
fore and after filtration, resp. Serv- 
ices, 6,082; persons/service, 3.9; 
mains, 59 miles; ft of main per service, 
51, per capita, 17.4; hydrants, 341. 
Receipts, $217,987, include: hydrant 
rentals, $15,280; disbursements, $183,- 
767; surplus, $33,690.—R. E. Thomp- 


SON, 


Singapore Water Dept. Annual 
Report (1949). Three catchment 
areas on the island and 3 in Johore 
were patrolled, supervised, and im- 
proved where possible but unrest in 
Johore restricted activity there. Rain- 
fall on catchment areas 62.9-111”, of 
which 36-52% appeared as runoff, 
total draught being 83% and upwards 
of latter. Cosmaria troublesome in 
Nov., but color of water not appre- 
ciably affected. Woodleigh slow sand 
filter plant gives excellent results but 
area and labor excessive. Gunong 
Pulai mechanical filters cannot deal 
satisfactorily with more than 12 mgd 
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because of inadequate conditioning fa- 
cilities; must be operated at 16 mgd 
and hence phys. qual. of effluent im- 
paired. Research in progress at Bukit 
Timah exptl. filter plant. Woodleigh 
plant data: avg. rate of filtration 4.28 
gpd/sq yd; avg. run 18 days; avg. 
chem. dosages, ppm: before sedimenta- 
tion, lime 5.29; after filtration, lime 
9.48; chloride of lime—1.65, ClI—0.51, 
NH;—0.17. Bukit Timah filters: avg. 
water filtered 13,265 gal/sq ft/run; 
avg. chem. dosages, ppm: before sedi- 
mentation, lime—4.36, Cl—0.48; be- 
fore filtration, chloride of lime—1.71; 
after filtration, CI—0.69, NH,CI—0.48, 
NH;—0.22, lime—3.22, filtered water 
98.72% of raw. At Gunong Pulai 
filters, alum, soda ash, and limestone 
applied before sedimentation; avg. of 
0.31 ppm Cl and 0.10 NH; before fil- 
tration, and 6 ppm lime, 1.35 chloride 
of lime, and 0.34 Cl after filtration. 
Wash water 8.34%. Midge fly larvae 
again evident in Woodleigh clear- 
water tank which was subsequently 
cleaned and chlorinated. Distr. sys- 
tem patrol and waste detection facili- 
tated by radio communication. Whole 
island surveyed for waste and 37,969 
premises inspected; nearly 0.5 mgd 
being saved. Salt water system sup- 
plied 163 mil gal for town cleansing ; 
should be discontd. when fresh water 


available. Consumption: max. 34.83 
mgd, avg. 31.30, 32.9 gpced. Ac- 
counted-for water, 92.98%. Water 


cost per 1000 gal: fresh water $0.5588, 
salt water $0.2002. Income per 1000 
gal sold $0.6745. Capital expenditures 
to date, $46,684,744; depn. fund, $1,-. 
605,041; general reserve, $1,722,928. 
Income from water sales, $7,040,936; 
operating expense, $5,645,605; extra- 
ordinary receipts, $1,061,540; capital 
expenditures from revenue, $2,334,- 
334; surplus, $122,537. Avg. bact. 
count on agar: raw water, 253; chlo- 
rinated water, 58; tap supplies, 65; 
service reservoirs, 62. Lactose fer- 
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—>For Your Water Fluoridation Program 


ERAL CHEMICAL 


SODIUM SILICOFLUORIDE 
SODIUM FLUORIDE 


Readily Available From Coast-to-Coast Distribution Points 


Here’s How General Chemical Technical Service Can Help You in Planning Your Program: 


© By recommending which fluoride compound 
is most suitable for use in your water system. 


© By suggesting what type of feeding equip- 
ment is required. 


© By advising on the proper storage facilities 
needed to maintain an adequate supply of filuo- 
ridation chemicals. 


© By helping to determine where fluoride com- 
pounds can be added most effectively to the 
water system. 


GENERAL 


ALLIED CHEMICAL 


® By offering technical advice on methods of 
controlling fluoride concentration. 


© By recommending safe handling procedures 
of fluoride compounds to water works personnel. 


For more than half a century, General Chemical 
Technical Service has helped municipal officials 
and water works operators with their chemical 
problems. This same service is available—with- 
out cost or obligation—for your fluoridation 
program. For further information on General 
Chemical fluorides . . . and technical service . . . 
consult the nearest company office listed below. 


CHEMICAL DIVISION 


& DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany + Atlanta - Baltimore + Birmingham + Boston 
+ Houston « Jacksonville 
San Francisco 


Cleveland + Denver + Detroit 


Philadelphia Pittsburgh Providence « 


In Wisconsin: General Chemical Company, Inc., 


Kalamazoo 


+ Bridgeport - Buffalo + Charlotte - Chicago 
Los Angeles Minneapolis New York 


+ Seattle St. Louis + Yakima (Wash.) — 


ch ONG 


Im Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


if «zx 
j 
> 
ee FOR AMERICAN INDUSTRY ! 
© 


menters absent in 100, 99.3 and 98.8% 
of 100-ml portions of last 3, resp.; 
pH, 6.1, 7.5, and 7.4, resp.; free Cl, 
0.06, 0.02, 0.02, resp. Mains 520 miles, 
hydrants 4,236 (89 salt water), meters 
41,210 (100%), consumers 950,000.— 
R. E. Thompson. 


CHEMICAL ANALYSIS 


Lead, Copper, and Zinc in Drinking 
and Tap Water. II. ©. Hécr « H. 
SULSER. Mitt. Gebiete Lebensm. 
Hyg. (Swiss), 42:286 (’51). A 
method for the detn. of Pb, Zn, and 
Cu in water with dithizone is de- 
scribed. The heavy-metal content is 
small in well water, but increases in 
tap and boiler water and is highest in 
cold stagnant tap water.—CA 


Infrared Spectrophotometric Deter- 
mination of Oil and Phenols in Wa- 
ter. R. G. Srmarp, IcuHrro HASsE 
GAWA, WILLIAM BANDARUK, & C. E. 
Heapincton. Anal. Chem., 23:1384 
(51). A sensitive, accurate infrared 
method is described for detg. small 
amts. of oil and phenols in water. 
The method for phenols is based on 
bromination of the phenols, extraction 
of the resulting bromides from H.O 
with CCl, and measuring optical den- 
sity of extraction at 2.84 where ab- 
sorption is due to OH vibration when 
intramolecular H bonding of the Br 
and OH groups takes place. The oil 
detn. is based on optical density meas- 
urement of the same extraction at the 
CH;, CH., and CH. stretching fre- 
quencies in the region of 3.4. The 
method for oil is sensitive to 0.1 ppm. 
Less than 10 parts per billion of 
phenols can be detd. with reasonable 
accuracy. Accuracy is not affected by 
the volatility of the materials —CA 


The Determination of Oxygen Con- 


tent of Water. Rezso Maucua. 
Hidrol. Kozlény (Hung.), 29:343 
(’49). The modified Winkler-method 
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(cf. Arch. 


micro method, 


H ydrobiol., 
proved to be suitable 
when testing pure natural waters contg. 
insignificant amts. of org. substances, 
H.S, polythionic acid, or nitrites which 


1944), a semi- 


disturb the reaction. When, however, 
natural waters contg. a large quantity 
of reducing substances, or natural wa- 
ters contg. sewage water, or sewage 
and waste waters are to be investi- 
gated, a special procedure must be 
applied, based upon the principle pro- 
posed first by Bruhns. Fill test tubes 
(equipped with tight glass stoppers) 
with the water to be investigated, add 
0.05 g solid NaOH and 0.05 g cryst. 
MnCl., insert the stopper, shake the 
tube, and let stand for 5-10 min with 
the stopper closed. Remove the stop- 
per, fill the tube with 1.0-1.5 ml concd. 
K.CO, soln. without stirring up the 
ppt. developed in the meantime, insert 
the stopper again, shake, let stand ver- 
tically for a few min, remove the stop- 
per and pass through cotton in a 
Winkler-filter, wash the ppt. with 25- 
30 ml 3% KHCO, soln., pour 3 ml 
59% KI soln. on the ppt., dissolve the 
ppt. with 1-2 ml of 50% H.SO,, cover 
the filter with a watch glass until gas 
development ceases, wash with water, 
and titrate the filtrate with 0.005 or 
0.002 N Na.S.O; soln. The O, con- 
tent of the water is calcd. by means of 
the formula O. = (n X v X f X 0.04 x 
1000)/V mg, where n denotes the no. 
of drops of Na.S.O; soln. required, v 
the vol. of one drop in ml, f the factor 
(titer) of thiosulfate soln., and V the 
vol. of the test tubes used. This for- 
mula is valid for 0.005 N thiosulfate 
soln. In a 0.002 N soln. the no. 0.04 
should be replaced by 0.016. The 
method is suitable as well for the detn. 
of the biochem. O. demand of sewage 
waters and natural waters contamd. 
with sewage—C A 


Volumetric Analysis of Sulfates in 
Water. H. Mestayer. L’Eau (Fr.), 


From the giant DETECTOR METER to 

the small domestic Meter, there is 

a Hersey Water Meter made for 
every water works need. 


ex THIS BOOK WILL GIVE YOU 
COMPLETE DESCRIPTIONS OF ALL 


Hersey Water Meters 


Available at your nearest Branch Office 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA 
DALLAS — CHICAGO — SAN FRANCISCO — iOS ANGELES 
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38:81 (’51). 


To the iditiate add 1 
drop of coned. HCI and a slight excess 
of 0.01 N BaCl,. Evap. to dryness, 
take up in 50% ag. alc., add 2 mg of 
indicator mixt. contg. 6.25 mg Vic- 
toria Blue, 50 mg. Ba rhodizonate, 
and 5.12 g of ignited tale and titrate 
the excess Ba (with (NH,).SO,) in 
50% EtOH by adding the reagent 
dropwise with stirring until the violet 
color begins to fade. The end point 
is reached when the color is a very 
pale grayish yellow, turning to green 
ina few min. Many ions interfere but 
are not usually present in drinking 
water. Phosphate in boiler water 
should be removed or a correction ap- 
plied —CA 


Determination of Sulfate in Drink- 
ing and Mineral Waters. Karoly 
Sarlé. Hidrol. Kozlony (Hung.), 29: 
331 (’49). Remove hardness by treat- 
ing the water sample with NaOH (or 
possibly with Na:CO;) at 75C, cool, 
titrate 100 ml soft water with 1.0 N 
HCl in the presence of a few drops 
of 0.1% methyl orange, introduce a 
few fragments of pumice stone, remove 
CO, by boiling for 3 min, cool with 
tap water, add a few drops of Br water 
to destroy the color of methyl orange, 
add 0.5 ml of a 2.0% neutral soln. of 
phenolphthalein in EtOH, drop in 0.1 
N NaOH until a stable red color ap- 
pears, let stand for 2 min, remove color 
by adding a few drops 0.1 N HCl, add 
one more drop of HCl, and titrate with 
0.1 N K palmitate in PrOH, prepd. 
according to Winkler, until a stable 
pink color appears. If the water sam- 
ple is properly softened, it should not 
require more than 0.2-0.3 ml. Now 
add 2 drops 0.1 N HCl, drop in 5 ml 
0.1 N BaCl., and observe the time re- 
quired for sedimentation of the ppt. 
formed. If sedimentation occurs within 
2 min, add 4 ml BaCl. soln., let stand 
for 30 min, filter through a thin filter 
paper, and wash 3 times with 4 ml 


water free CO... to filtrate 
0.1 N NaOH free of CO, until a stable 
red color appears, wait for 2 min, re- 
move color by adding a few drops 0.1 
N HCl, add another drop HCl, and 
titrate with K palmitate soln. until a 
stable pink color appears. Now 0.1 
ml should be deducted from the no. of 
ml consumed in the titration, the no. 
of ml of BaCl, soln. used must also be 
deducted, and the result must be multi- 
plied by 4.803 to obtain the sulfate con- 
tent of the water in mg. Blank tests 
should be run to establish the K pal- 
mitate consumption of the reagents 
used. A detn. takes 60 min. Usually 
a 100-ml water sample is satisfactory 
for a test. The results obtained are 
accurate except for waters contg. 30— 
60 mg/l. sulfate where errors are rela- 
tively higher.—CA 


Relation Between the Temporary 
Hardness of the Neuchatel Lake 
Water and the Conductibility. C. 
PorTNER. Mitt. Gebiete Lebensm. 
Hyg. (Swiss), 42:312 (’51). A for- 
mula for the relation between tempo- 
rary hardness and conductibility has 
been established. Thus, the temporary 
hardness can be detd. quicker and 
more accurately by measuring the 
conductibility —CA 


Determination With Potassium Ste- 
arate of the Total Hardness in 


Waters. Szimrarp Papp «& IMRE 
Farkas. Hidrol. Kézlony (Hung.), 
30 :373 (’50). The drawback inherent 


in the Winkler method for mass in- 
vestigations is the relatively high cost 
of palmitic acid. K stearate is suitable 
for such detns. The principle of the 
method is based upon the fact that 
stearic acid forms insol. stearates with 
the Ca and Mg ions of the water. 
The reagent is prepd. as follows: Mix 
10 g stearic acid, 1.0 g phenolphthalein, 
800 ml of MeOH, heat slightly until 
the solids dissolve, neutralize with 4% 
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ELEVATED 
TANKS, 
RESERVOIRS, 
SPHERES AND 
STANDPIPES 


. built to all standard 
codes and specifications 
including: A.W.W.A. ° 
N.B.F.U. F.LA. * Fac- 
tory Mutuel. 


HAMMOND IRON WORKS 


WARREN, PA. and BRISTOL, PA. 


ples Offices NEW YORK 20 * AKRON * B TON A 2 * CHICA z- NCIN 
NATI 2 * CLEVELAND 15 * EL PASO * HOUSTON 2 * LOS ANGELES 14 * PITTSBURGH 19 
RICHMOND 20 SAN FRANCISCO * WASHINGTON 6 OC * HAVANA®* TIPSA BUENOS AIRE 
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KOH in MeOH, dil. to 1 1. with 


MeOH, 
BaCl. soln. of 0.780 titer no. 
purpose 10 ml of this BaCl. soln. 
should be dild. with distd. water 
(which has been boiled) to 100 ml and 
titrated with K stearate soln.; a well- 
adjusted stearate soln. should use 10 
ml for the titration. The actual detn. 
of total hardness is performed by ti- 
trating the 100-ml water sample used 
for the detn. of alky. (slightly brown 
colored, owing to methyl orange used 
in the detn. of alky.) with K stearate 
soln. until a pink color appears. The 
no. of ml required gives directly the 
total hardness value in German de- 
grees. The results obtained by using 
the stearate method were identical with 
those obtained by the Winkler palmi- 
tate method.—C A 


and adjust with a 0.05 N 
For this 


The Measurement of Turbidity in 
Water. A.G. Knicurt. J. Inst. Wtr. 
Engrs. (Br.), 4:449 (’50). It is rec- 
ommended that a photoelec. method be 
used for the detn. of turbidity. The 
basic measure of turbidity should be 
a suspension such that a depth of 150 
mm would absorb 10% of the light 
falling on it and that this suspension 
should be given the value of 10. Light 
extinction is measured without the use 
of an arbitrary instrument such as the 
Jackson Turbidimeter or the necessity 
of weighing the material in suspen- 
A method of calibration is pro- 
posed that is a move toward a purely 
fundamental standard. Reply. R. W. 
AITKEN and D. Mercer. [bid., 5:328 
(751). Calens. give results not far 
from the actual suspension values ob- 
tained. Some galvanometers used 
with photometric colorimeters are cali- 
brated directly or a calibration curve 
can be readily produced. Reply. A. 


sion, 


G. Knicut. J/bid., 633. Though the 
calens. of A. and M. may be desirable, 
better standardization would result 


from the adoption of a standard, and 
preferably long, light path—-CA 
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The Photometric Estimation of 
Color in Turbid Waters. A. G. 
Knicut. J. Inst. Wtr. Engrs. (Br.), 


5:623 (’51). With certain limitations 
color in a turbid water can be estd. 
photometrically without the disturbing 
facts of filtration or other clarifica- 
tions by using the differential absorp- 
tion of the water in this spectral region. 
The instrument must be calibrated at 


the pH value to be used. A natural 
color rather than the Pt-Co standard 
should be used. A caleg. rule was 


devised.—CA 


The Analysis of Water by the As- 


sessment of Turbidity. H. E. Rose. 
J. Inst. Wtr. Engrs. (Br.), 5:521 
(51). The study of the action of 


light will give certain data concerning 
the suspended material in water. A 
photo-extinction app. was devised 
which gives abs. results and calibra- 
tion is not required. Addnl. observa- 
tion of the photo-extinction method 
may allow the computation of size 
frequency, the mean size, and * the 
concn. of the suspended material, even 
in cases where the concn. is so low 
that gravimetric analysis is impossi- 
ble. There appears to be need for 
basic research.—CA 


The Pneumatic Water Sampling 
Apparatus. Rupotr H. Laun. Gas- 
u. Wasserfach (Ger.), 92:16:200 


(’51). The disadvantages of previous 
apparatus for sampling water at vari- 
ous depths are pointed out, and a 
description is given of a new appara- 
tus, in which air pressure from a rub- 
ber bulb is transmitted through rubber 
tubing to the sampling device at the 
desired depth, permitting sampling of 
the water in a sterilized ampul—CA 


HYDRAULICS 


The Effect of Water-Air Surge Tanks 
on Water Hammer in Pressure Con- 
PIOTROWSKI. 
Sanit. 


Gaz, 
(Pol.,) 24:41 


IGNACY 
Techn. 


duits. 
Woda i 
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HELLIGE. 


INCORPORATED 
877 STEWART AVENUE, GARDEN CITY, N. Y. 


HEADQUARTERS FOR os 
COLORIMETRIC APPARATUS AND ® 


COLOR STANDARDS 


DEPENDABLE WATER CONTROL EQUIPMENT 
USED WITH CONFIDENCE... EVERYWHERE 


AQUA TESTER for 
Analyses of Water, Sewage, 
and Industrial Wastes. . . 
Employs NON-FADING Glass 
Color Standards . . . Uses 
COLORIMETRIC Approved A.P.H.A. and A.W.W.A. 
COMPARATORS Methods for pH, Fluoride, 
Employing NON-FADING Iron, Phosphate, etc. 
Gloss Color Standards for 
pH & Chlorine Control, 
and Water Analyses 
“Chromatron” 
TURBIDIMETER PHOTOELECTRIC 
The Turbidimeter — COLORIMETER 


@ TURBIDITY 
SULFATE Hh 


DETERMINATIONS a 


PORTABLE TWIN-KIT for 

ELECTRONIC pH Control and 
pH METERS Chlorine or Bromine 
. To)? Determinations of 

Swimming Pool 

Water with NON- 

FADING Glass 

Color Standards 


_ [WRITE TODAY FOR YOUR CATALOGS| 4 


aq: 


AWWA 


Membership 
Certificate 


Designed to fit any 
standard 8- by 10-inch 
frame, this new version 
of the Association mem- 
bership certificate will 
make a handsome addi- 
tion to your office. 


The document is 
tastefully printed on 
white rag paper, with 
the member’s name 
hand-lettered. 


When ordering your 
certificate, please be 
sure to print your name 
exactly as you wish it to 
appear, and enclose your 
check for $1.00 to cover 
the cost of lettering and 
production. 


AMERICAN WATER WORKS 


ASSOCIATION 


521 Fifth Ave., New York 17, N.Y. 
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(Feb. ’50). Several solns. presented 
for detg. pressures resulting from 
water hammer in pressure conduits 
and sizes of surge tank that may be 
required to minimize effect of these 
pressure fluctuations. In first 3 meth- 
ods given below, water and pipe ma- 
terial considered inelastic and changes 
in vol. in air occur isothermally. 
Expressions derived formulated be- 
low: Method I. Increase in pressure 
indicated by: 


pokig 


As curve of changes in pressure in 
surge tank is similar to sine curve, 
time in sec. for change in pressure 
may be represented by 


LyVo 
ig 


and max. and min. pressures, in 
kg/sqm, may be found from 


F Ly po 
Pmin. = Po Ge 


gVo 
IFyL 
and Pinsx.= Po + Vo 
0 


These formulas indicate that changes 
in pressure in surge tank increase with 
increase [1] in initial veloc. of water, 
[2] in capac. of pressure conduit, and 
[3] in initial pressure; and decrease 
with increase [4] in vol. of airin surge 
tank. Formula given not exact, but 


| error decreases as initial vol. of air in 


| surge tank increases. 


If allowable 
value for pmax. 1s known, necessary 
vol. of air in surge tank may be com- 


puted. Method II. An expression de- 
rived for p: 
p p LyF; 
Be 2gpoVo 


| 
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Long- lasting 


INERTOL PAINTS 


specified 


for new Dallas Purification Plant 


Pumps, motors and piping were 
painted with ramuc Utility 
Enamel Light Gray 306. This 
chlorinated rubber-based 
enamel keeps surfaces glossy- 
clean and protected. Walls 
and ceilings coated with 
RAMUC Utility White 311. 
These Inertol Enamels stay 
color-fast under strongest 
cleansers. 


Air view of modern Park 
Cities Water Purification plant 
at Dallas. Protected by Iner- 
tol Paints that meet the exact 
specifications of Consulting 
Engineers Powell and Powell. 


Consulting Engineers Powell and Powell chose INERTOL 
coatings for attractive, durable protection 


@ In specifying Inertol Paints for this mod- 
ern purification plant, Powell and Powell 
were taking no chances. They knew that spe- 
cialized Inertol coatings had proven them- 
selves in thousands of installations through- 
out the nation. 

You, too, can obtain the Inertol Paints to 
meet your requirements for water-, weather- 
and fume-resistance. And each Inertol coat- 
ing you may select was developed especially 


for water works application. 

Our Field Technicians welcome the chance 
to discuss the superior performance of the 
Inertol line at vour convenience. Our free 
“Painting Guide,” prepared especially for 
Consulting Engineers, Design Engineers and 
Specification Writers, indicates the most suit- 
able type coating for every surface. Plant 
Superintendents and Contractors will also 
find it invaluable. 


INERTOL CO., INC. 


480 Avenue 
Newark 5, New Jersey 


27 South Park, Department 1 
San Francisco 7, California 


Apr. 1952 ‘a 
= 
« 
7 
ling 
2 
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rived: 


which divides curve 
right branch indi- 
and left 
0 0 
known, Pmax. OF Pmin. May readily 
found after solving expression above 
and using curve. From this equation 
find that changes in pressure in surge 
tank increase with increase [1] in 


x=1, y=0, 
into 2 branches 


Pmax. 


cating — As po is 


be 


initial flow of water, and [2] with 
diam. of pressure conduit; and de- 
crease with increase [3] initial 


pressure and [4] in initial vol. of air 
in surge tank. Comparing methods 
I and II, note that condition [3] in 
two methods at variance, whereas 
other conditions in agreement. 
Method III. Three formulations de- 


Av= rat 4h.) 


VotAV 


If t assumed to be 2 sec., these equa- 
tions may be solved, as hi, may be 
found through use of Manning or 
other suitable formula. Method IV. 
Pipe material and water assumed 
elastic, no surge tank near pump, and 
loss of head in water-air conduit not 


taken into consideration. Derived 


expression is: 


This equation may be solved with aid Values of water, cast 
p Po iron, concrete, wood, and lead. 
u of curve in which In — + — — 1 plot- : 
Po p Key to Symbols: 
ted along ordinate and and — area of pressure conduit in sq m. 
0 0 — area of surge tank in sq m. 
—Jlength of pressure conduit in m. 
plotted along abscissa. For value of 7 — difference in elevation of water surfaces in 
oy Po surge tank and elevated tank at time ¢ = 0 
> = 1, curve posses th rough point ¢ — time in sec. in which change of flow and pres- 
p sure occurs, 


V — vol. of air in surge tank incum. 
Vo — initial vol. of air in surge tank at time ¢ = 0 


in cu m. 
absolute pressure in surge tank in kg./sq m. 
po — absolute pressure, initial at time ¢ =O in 
kg./sq m. 


pa — atmospheric pressure in kg./sq m. 
specific gravity in 1000 kg./cu m. 
g — force of gravity = 9.81 m./sec?. 


y —change in elevation of level of water in surge 
tank in m. 
v — flow veloc. of avg. mass of water 1n m./sec. 


vo — initial veloc. of water at time ¢ = 0 in m./sec. 

hy — Joss in head in passing from surge tank to 
pressure conduit in m. 

hy -— loss in head in pressure conduit in m. 

D — diam. of pressure conduit in m. 

S — wall thickness of pressure conduit in m. 

E, — modulus of elasticity of pipe material in 
kg./sq m. 

Ew — modulus of elasticity of water in kg./sq m.— 


C. P. Straub. 


Emptying Time of Reservoirs. Ru- 
poLpH Luss. Wtr. & Wtr. Eng. 
(Br.), 54:8 (July ’50). Formulas 


are given for time in which reservoir 
of given shape will empty. Exact 
solution is possible for strictly geo- 
metrical reservoirs.—H. E. Babbitt 


Pressure Drop Through Fixed and 
Fluidized Beds—A Nomogram. M. 
WeEINTRAUB and M. Leva. Chem. 
Eng., 57:110 (’50). A nomogram is 
given for determination of fall in pres- 
sure of fluids flowing through beds of 
granular materials such as sand filters. 
The nomogram is also applicable to 
cases in which the upward rate of flow 
of liquid is sufficient to render the 
whole bed fluid—WPA 


Water Measurements by Chemical 
Methods. G. WINKLER & M. H. 
Wipe. Schweiz. Bauzt. (Swiss), 65: 
417 (47). The authors have found 
NaNO. more satisfactory than NaCl 


as an indicator in chemical methods 
5 te i) for detg. flow of water. An example 
of its use is described —W PA 
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‘“‘PACKAGE”’ 
SYSTEM.. 


DOES MAN-SIZED 
FLUORIDATION JOB! 


This little %Proportioneers% “‘package”’ handles 
the complete fluoridation job for a town* of 12,000 


people. Feeding a constant strength slurry of 
sodium silico-fluoride into the pumped supply, the 
%Proportioneers% system assures economical, safe 
fluoridation with minimum attention and main- 
tenance. 
Simplicity is the keynote! The fluoride slurry is fed by %Proportioneers% 
Midget Heavy Duty Chlor-O-Feeder . . . a low cost unit that’s both easy to 
install and easy to operate. The concentrated slurry is fed into a bypass 
where it is diluted, mixed, and conveyed to the main line which feeds the 
elevated storage tank. Because this is a positive displacement pump, over- 
fluoridation is a physical impossibility. In case of mechanical failure, no 
condition can cause fluoridation in excess of the norm specified by the state 
board of health. 

This system involves simple electrical hook-ups . . . a cross-connection 
between chemical feeder and main water pump plus a time delay circuit 
which starts the recirculating pump and agitator three minutes ahead of 


the feeder motor. 


%Proportioneers, Inc.% offers many “pack- 
aged” systems for high accuracy, low cost 
fluoridation. Write for Bulletins SAN-9 and 
SM 9363-2. %Proportioneers, Inc.%, 365 
Harris Ave., Providence 1, Rhode Island. 


*Name of town on request 


Zo PROPORTIONEERS, INC. 7 


Representatives in principal cities of the United States, 


Canada, Mexico, and other foreign countries me 


>, 
ly 
‘ 
— > 
¢ 
we ¢, 
| 
£) 


< 


STREAM POLLUTION 
CONTROL 


How the Petroleum Industry Con- 


trols Pollution Caused by Oil 
Wastes. A. D. McRar. Munic. 
Utils., 89:9:56 (Sept. ’51). Visible 


sheen produced by 40 gal of oil on 
1 sq mile of water, film thickness 
0.000003”. Most economical disposal 
of oil-field brines is injection into deep 
wells penetrating permeable strata. 
Brine passed through skimming unit 
to remove last traces of oil, aerated to 
oxidize Fe and partially stabilize car- 
bonates, coagulated and settled, and 
finally filtered through open or pres- 
sure filters before gravity or pressure 
discharge to wells. Cl usually applied 
at some point in system to oxidize sul- 
fides and destroy sulfate-reducing bac- 
teria. H.S produced by latter cause 
black FeS ppts. and, by oxidation, 
milky S ppts. In closed systems, hexa- 
metaphosphate used for stabilization. 
Cl can be produced at site by elec- 
trolysis of brine but corrosiveness of 
brine is problem. Glass- or porcelain- 
lined pumps and plastic pipe coatings 
employed. Of latter, phenolic thermo- 
setting resin most successful. Back- 
flushing of wells necessary at times. 
Exclusion of bact. growths essential. 
In Great Lakes area, water ballast, 
normally 20-30% of tanker capac., 
must be pumped ashore. Emulsions 
broken by heat and chem. treatment, 
and oil recovered. No oil nor oil- 
contg. water discharged overboard 
within 100 miles of land, except in 
emergency. Within this limit, vessels 
may discharge ballast to approx. pipe- 
line level, making sure that oil does 
not escape. All bilge valves closed 
while in port and pumproom sea valves 
closed and sealed during loading and 
unloading. Refinery requires avg. of 
64,000 gal cooling and service water / 
100 bbl. of crude oil processed. Re- 
circulation through cooling towers re- 
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duces this amt. to one tenth. Standard 
type Am. Petroleum Inst. separator 
produces effluent with 30 ppm oil, 
max., if influent reasonably free from 
sediment and oil-in-water emulsions. 
Careful segregation of  oil-contg. 
wastes reduces vol. to be treated. 
NaOH regenerated by steaming out 
mercaptans and burning them. When 
no longer of use, neutralized with 
flue gas contg. SO. and CO,. Phenols 
excluded from waste water by closed 
surface condensers for petroleum va- 
pors and by efficient recovery methods 
where phenol used as selective solvent. 
Biol. destruction of low conens. of 
phenols less expensive than oxidation 
with Cl, ClO., or Os. Ideal sequence: 
[1] modification of process to reduce 
phenol, [2] biol. oxidation to low 
phenol conc., [3] chem. cleanup of 
effluent from [2] when required. Ro- 
tary pre-coat filters and centrifuges 
successful for some emulsions.—R. E. 
Thompson. 


Rapid Growth of Saskatoon Has 
Increased Water and Sewage Prob- 
lems. D. G. Hoskin. Munic. Utils., 
89:11:19 (Nov. ’51). Pop. served 
nearly 60,000, exclusive of adjacent 
areas supplied. Source of supply 
South ¢ Saskatchewan R. Sewage, 
without treatment, discharged into 
river after comminution. Intake pier 
dislodged by ice last spring, leaving 
intake pipe lying on river bed. Estd. 
1,500 cu yd sand removed from suction 
well and 7,000-8,000 cu yd from sedi- 
mentation basins. Turbidity 104,000 
ppm, at times colloidal. Only mixing 
that resulting from turbulence in pip- 
ing and as water enters two 1.5-mil 
gal baffled sedimentation basins oper- 
ated in series. Mechanically-equipped 
solids-contact basins planned. Filter 
plant, 12 mgd rated capac., consists of 
3 groups of 6 units each, constr. in "12, 
and resp. Reconstr. of first 
group almost complete. Second group 


Ba 


Lynn, Mass. 


Here are four typical De Laval centrifugal pump installations 
that will keep giving efficient, continuous service for years 
to come. In fact, since the turn of the century De Laval water 
works pumps have been serving both big cities and small 
towns throughout the nation. These pumps are available in 
capacities ranging from less than one mgd to more than 
100 


Look to De Laval for dependability 


reer DE LAVAL STEAM TURBINE CO. 
TRENTON 2, 


TIM 
hese public sor 
q for t 
“Topsfield, Mass. Miami Beach, Fla. 
is vat \ 
Burlington, N. J. 
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— be rebuilt. Sand and gravel 
processed locally. Sand effective size 
0.50 mm., uniformity coefficient 1.65. 
Air-water wash effective in preventing 
mud balls. Rise during wash 19”/min. 
Normal postchlorination dosage, 0.8 
ppm. Residual after 15 min. contact 
available before water pumped to city, 
0.3 ppm., of which 0.2-0.25 free Cl. 
During winter, when water pumped 
direct to filters, prechlorination dosage, 
0.5 ppm. High- and low-lift pumps 
and controls being entirely replaced. 
New units will operate at 40- and 
185’-heads, resp. Discharge pressure 
into mains 74 psi. Ground-level reser- 
voir, 4 milgal capac., under constr. 
near plant. Only other storage two 
160,000-gal standpipes on small pipe- 
lines. Partial softening, to reduce 
hardness from 250-340 ppm to 100 
proposed. Water unaccounted for, 
30% ; expanded meter-test and leak- 
age-survey program planned. Water 
safe and palatable. Bact. anals. made 
at Univ. of Saskatchewan—R. E. 
Thompson. 


The Development of Water Sup- 
ply and Sewage Treatment in the 
Six-Year Plan. J6zer 
Gaz, Woda i Techn. Sanit. (Pol.), 
25:193 (July, Aug. ’51). In Poland, 
369 cities (52.3% of all cities) are 
provided with water works and 336 
cities do not have water supplies. In 
these cities, water is taken from shal- 
low wells or from untreated surface 
streams. Water supply systems serve 
494 of total of 3,000 rural villages and 
about 40,000 settlements or approx. 
1.2% of the total. After World War 
[I there was an increase of 103 and 
765%, resp., in the number of cities 
and the number of settlements served 
by water supplies. In addition avg. per 
capita consumption of water increased 
by 42%—from 55 to 78 1./capita/day. 
Much of the increase is due to fact 
that many water supplies existed in 
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cities annexed to Poland in western 
territories as compared with number 
of water supplies in remaining por- 
tions of country. For the 3-year plan 
47-49, and including the funds for 
45-"46, about 5 billion zloty were au- 
thorized for water supply and sewer- 
age systems. Six-year plan, ’50-’55, 
forsees rehabilitation of all presently 
inoperable water and sewerage sys- 
tems, installation of water supply sys- 
tems where these are lacking, and 
constr. of 40 water works and 30 sew- 
erage systems in cities not possessing 
either. In addition, it is planned to 
extend water distr. and sewerage sys- 
tems and to increase quantity of water 
available to industry and to pop.— 
P. Straub. 


Radioactive Waste Disposal. Joun 
F. NEwett & C. W. CHRISTENSON. 
Sew. & Ind. Wastes, 23:861 (’51). 
Radioactive material discharged to 
streams, rivers, and lakes will tend to 
concentrate in aquatic life which ap- 
parently is not harmed by the radio- 
activity normally present in wastes. 
Natural ground and surface waters 
have been found to contain some Ra. 
Certain springs contain relatively high 
concen. Radioactive material can be 
handled (a) by storage which is par- 
ticularly effective for short-life iso- 
topes; (b) evapn.; (c) ion exchange; 
(d) chem. coagulation with Fe lime, 
and phosphate; (e) adsorption on 
pumice celite, tufa, and C; (f) biol. 
methods in limited applications—CA 


GENERAL TREATMENT 


New Aeration System for Raw 
Water. P. C. LinpENBERGH. Water 
(Neth.), 36: (Jan. 3, ’52). Since 
1913 the Leiden water has been aerated 
with Amsterdam aerators mounted 
above the filters. Troubles developed 
as a result of incomplete oxidation of 
iron and subsequent cementing of 
sand grains, and shorter filter runs. 
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CHEMICAL 
MIXING 


without a Mixing Tank 


The HOMOMIX gives instantaneous, violent, 
and uniform mixing of one or more chemicals, 
or gases, with water. Immediate, total diffusion— 
the most important factor for the efficient and 
economical addition of chemicals or gases—is 
obtained without the use of a mixing tank! For new 
plants it eliminates the necessity for costly mix- 
ing tank construction; for existing plants it can 
be effectively used to improve treatment. 


The HOMOMIX, in one or more stages, is 
installed in, and forms part of, the piping. 
Diffuser impellers rotate in blending chambers 
and discharge directly across the flowing- 
through stream. Each chamber has one or more 
chemical inlet connections and a transparent 
plastic observation port through which the mix- 
ing action is visible. A lifting stage can be 
provided for additional head, if required. og 


Write for “Technical Supplement HM” 
. . . Complete Design Data 


PATENTED 


AMERICA 


the A.W.W.A. Pumping, Sewage Treatment, and 
Kansas City, Missouri 112 North Broadway Gy. Water Purification Equipment 
May 4-9 AURORA, ILLINOIS RESEARCH - ENGINEERING MANUFACTURING 
wid Offices: Chicago * New York * Cleveland Seles Rep ives throughout the World 
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The new system consists of three con- 
centric tubes; the outer tube is 4 m 
high and 1 m in diam. Water and air 
are introduced at the bottom of the 
inner tube. The mixture rises through 
the inner tube, flows down through 
the middle ring, and rises again 
through the outer tube for discharge 
to the filters. Air is introduced tan- 
gentially, causing turbulence and mix- 
ing. Water travels 3 to 4 times the 
length of the tube resulting in deten- 
tion time of several minutes. System 
is claimed to be economical, effective, 
to reduce constr. costs, and be adapt- 
able for introduction of chems.—W. 
Rudolfs. 


Simple Apparatus for Chlorinating 


Water Supplies. Atrrep Sopora. 
Gaz, Woda i Techn. Sanit. (Pol.), 
25:37 (Feb. ’51). A simple installa- 


tion for continuous chlorination of 
water, which has been in use for over 
1 yr in a water plant in Silesia, is 
described. NaOCl is used as disin- 
fecting agent. Installation includes 
several constant head tanks connected 
through an injector (similar to a lab. 
suction pump) to distr. system or 
storage tank. A _ batch of chlorine 
water is prepared and injected into 
distr. system at rate comparable to 
flow and sufficient for disinfection. 
Similar installations are proposed for 
use with small household-pressure sys- 
tems. Some results based on samples 
collected in ’49-’50 are given which 
indicate that coliform count was re- 
duced to less than one organism per 
50 ml sample. Raw water coliform 
counts showed the presence of coli- 
form organisms in samples smaller 
than 10 ml. Other bact. data are 
included which show reduction in 
counts on gelatin (20C, 48 hr) and 
agar (37C, 24 hr) following addition 
of sufficient chlorine to maintain a 
free chlorine residual of 0.1-0.3 mg/l. 
—C. P. Straub. 
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Deliquescence and Solution Rate 
Control of Glassy Phosphate Pow- 
ders. Casimir J. Munter. USS. 
Patent 2,566,424 (Sept. 4,51). Phos- 
phate glasses deliquesce in air, and in 
water resist soln. by particles coher- 
ing into a sticky mass. By coating 
surface of these particles with either 
an acid or an acid salt, such as citric 
acid or NaH:PO,, and mixing with a 
gas-releasing substance, such as NaH- 
CO, and Na,CO,, the evolved gas on 
placing in water disperses the parti- 
cles, permitting much faster rate of 
soln. The gas-releasing compd. may 
be caused to adhere to the particles 
instead, and the acid mixed in as a 
powder, or parts of the phosphate glass 
may be treated contrariwise. Adher- 
ence of the powders to the phosphate 
glass is improved by mixing in a cur- 
rent of humid, warm air, followed by 
drying. Bulk is increased and the 
powder-covered product made free- 
flowing. At least 4% of an acid or 
2% of an acid salt, and 24% each of 
NaHCO, and Na:CO; are _ typical 
compns., based on wt. of phosphate 
glass. For boiler waters NaHSO; or 
Na.SO; may be substituted in order to 
release SO, as the dispersing gas.— 
CA 


Microstraining. P. L. Boucuer. J. 
Inst. Wtr. Engrs. (Br.), 5:561 (51). 
The process involves the use as filter- 
ing media of very fine woven fabrics 
of stainless steel which are capable of 
matting on their surfaces thin layer 
of sand which, with the fabrics, has a 
relatively high flow rating at low hy- 
draulic resistance and is capable of 
retaining suspended solids of sizes 
smaller than the minute openings of 
the fabric. The fabric is mounted on 
a revolving drum immersed in the 
liquid to be filtered with jets at the 
top for wash. The process is used as 
a prefilter for slow sand filters and can 
be compared with roughing filters. 
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Sizes 3” to 36”, cold water, full open or tight Sizes 2” to 36”, cold and hot water, low or 
closed action, inlet pressure 20 psi-250 psi. high pressure, throttling design. 


2091 KEENAN BUILDING PITTSBURGH 22, PA. 


Sizes 2” to 2”, cold water, all bronze snap Sizes 3” to 36’ J or hot water, pressure 
action, pressure 20 psi to 175 psi. 20 psi.-250 psi. 


Install 


OLDEN - ANDERSON Cushioned” 


Illustrated above are a few of the many Golden-Anderson float 
operated control valves designed for either cold or hot water, 
open or closed tank service in reservoirs, tanks, coagulating basins, 
mixing chambers, etc. These valves may be of either the quick- 
opening or throttling design with integral or remote pilot control— 
available in angle or globe body pattern. This special air and 
water cushioning feature prevents any chatter or bang in operation. 


IMMEDIATE SHIPMENT 
OLDEN 


FROM STOCK 


ON MANY SIZES. 


Specialty 


— 
| For dependable high and low-pressure : 
—_— water level control 
G 
T ALVE 
> 
or 
q 


(Continued from page 72) Pan 


There are some operational difficulties, 
but tests of installations at several filter 
plants would seem to indicate that it 
would be practical in reducing the 
time between cleaning of slow sand 
filters —CA 


WELLS & GROUND WATER 


Water Supply From Horizontal 
Borings. IGNacy Piorrowskt. Gaz, 
Woda i Techn. Sanit. (Pol.), 25:65 
(Mar. ’51). Various formulations de- 
veloped by Dupuit and others for detg. 
flow rate into vertical wells under con- 
ditions of normal and artesian flow, 
and flow into horizontal drain or well, 
are given. An attempt is made to 
develop a method for detg. yield from 
horizontal wells to be drilled under 
the Vistula R. for augmenting War- 
saw water supply. As first approxi- 
mation, assumed that flow through soil 
under Vistula R. to underdrains (hori- 
zontal wells) would be analagous to 
flow through slow sand filter with ex- 
ception that, in latter, boundaries are 
defined. Loss of head is computed 
and an est. of yield is made. Ranney 
method of driving horizontal wells is 
reviewed and compared with Swiss 
method developed by Fehlmann. Ad- 
vantages claimed for Fehlmann method 
are: [1] instead of driving heavy- 
walled perforated pipe for collecting 
water, horizontal drilling used, thus 
permitting use of thinner-walled pipes 
and re-use of costly, heavier drill 
pipes; |2| on basis of material washed 
out in drilling, can det. specifically 
geological formations traversed by 
wells; [3] if lenses of fine soil or clay 
are met, screened filters or solid pipes 
may be used; [4] openings in screen 
may be adjusted to size of material in 
water-bearing strata; [5] danger of 
clogging filter well screens is elimi- 
nated ; and [6] to obtain longer lengths 
telescopic boring or drilling may be 
employed. <A table is presented in 
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which various characteristics are com- 
pared in the Ranney and Fehlmann 
installations.—C. P. Straub. 


Principle of the Estimation of Sub- 
terranean Waters. |.!1. CHEBOTAREV. 
Wtr. and Wtr. Eng. (Br.), 55:129 
(April 51). Theory of frequency and 
mathematical statistics is considered 
to be only possible method for correct 
and objective estn. of distr. of sub- 
terranean waters. Data concerning 
underground water estimation: [1] 
depth to aquifer, thickness of aquifers, 
rise in pressure of water, supply and 
temperature, and [2] coefficient of 
permeability of water-bearing strata, 
velocity of underground water move- 
ment, yield possibilities, physical 
properties of sediments in relation to 
water, and chemical composition of 
water. Arranging data in either in- 
creasing or decreasing order we can 
compile table of distr. of statistical 
aggregates. If arranged to show 
number of times, or frequency, with 
which event happens in particular 
way, then arrangement is frequency 
distr. Distr. curve shows which mag- 
nitudes of variant of given distr. are 
most often repeated. Distr. curves 
have two typical forms, symmetrical 
and unsymmetrical. Latter is termed 
Skewness = = 
o 
where x, is mean of all units in given 
distribution, x» is mode or position of 
max. ordinate and = where 
n 


ae 


skew curve.” 


x, is deviation from mean, and n is 
total number of items. Chief char- 


acteristics of subterranean water, such 
as depth, thickness of aquifer, and 
hardness, cannot have magnitude less 
than zero, and upper limit of data can- 
not be determined. 
curve is 


Equation of this 


— 
x 
a af 
= 
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KANSAS CITY 


For Bulletins describing Builders Water Works Equipment, 


address Builders-Providence, Inc. (Division of Builders Iron 
Foundry), 365 Harris Ave., Providence 1, Rhode Island. 
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BUILDERS 
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where y is ordinate of frequency, x is 
deviation from mode, e is base of 
Naperian log, yo, y, and a are con- 
stants with following expressions: 

N- F 
Yo = oer +1) N is total 
area under frequency curve = 100% 
(or total number of variants in dis- 
tribution), and r(p+ 1) is gamma 
function of (p+ 1); r(p +1) = p- 
t(p). For purpose of estn. of sub- 
terranean water possible to take into 
account only most characteristic fre- 
quency—1, 25, 50, 75, and 99%, 
Using data presented for ordinates of 
integral curve, can plot desired curve 
of distr. under consideration. On 
axis of ordinates computed, value of k 


where 


(k = — in which x is variant of statis- 
Xa 
tical distr.) is plotted in terms of mean, 
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and on axis of abscissas, percentage of 
frequency. Fundamental advantage 
of integral frequency curve lies in 
possibility of finding any desired char- 
acteristics of subterranean waters 
with math. accuracy. Frequency of 
occurrence is only useful principle for 
analyzing observed hydro-geological 
phenomena. Frequency of 50% has 
been taken as typical characteristic 
for subterranean water distr. When 
there is adequate observed distr., 
forecast of given phenomenon is not 
difficult and integral curve solves it 
quickly and accurately.—H. FE. Bab- 
bitt. 


Report of the Uniform Plumbing 
Code Commission. U.S. Dept. of 
Commerce & Home Finance Agency, 
Washington, D.C. (’49). Committee 


(Continued on page 78) 
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M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 


_ JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 
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Decatur, 


Alabama 


QUADRUPLED ts 
WATER SUPPLY 


a When the city of Decatur, Alabama made plans for 
quadrupling its water supply, nine big Layne Vertical Tur- 
bine Pumps were included in the specifications. Now in- 
stalled and operating with extraordinary smoothness, they 
are maintaining an exceptionally high record of efficiency. 
Layne designed and Layne precision built throughout, this 
installation will be serving Decatur for many years to 
come. 


For further information about Layne Short Coupled 
Service Pumps, address 


Mae? 

LAYNE BOWLER, INC. 


; ao ‘ Va General Offices, Memphis 8, Tenn. 
WATER WELLS 


VERTICAL TURBINE PUMPS — WATER TREATMENT 


3 
bag 
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has extended its investigations to in- 
clude plumbing for commercial and 
industrial installations as well as for 
- housing. In this report, stds. are set 
_ forth for materials to be used for 
plumbing and design of plumbing fix- 
‘tures and piping for water supply, 
disposal of harmful wastes, sewerage 
systems, and storm drainage. In ap- 
Sonne which are not part of code, 


recommendations made for design of 
_ individual water-supply and sewage- 
disposal systems.—IV.P.A. 


SOURCES OF SUPPLY 


The Water Resources of Calvert 


County. V. R. Bennion, D. F. 
DoucHerty, & R. M. OvVEeRBECK. 
Maryland Dept. Geol., Mines, and 
Water Resources Bul., 8:1 (751). 
This includes analyses of 11 waters. 
—CA 

Ground-Water Resources of the 


Lower Yellowstone River Valley be- 
tween Miles City and Glendive, 


Montana. <A. E. Torrey, F. A. 
Swenson, & H. A. Swenson. USS. 
Geol. Survey Circ., 93:1 (’51). Anal- 
yses of 25 waters are given. Some 


are very soft waters from deep arte- 
sian wells and are high in NaHCO. 
—CA 


Ground-water Conditions in the 
Dutch Flats Area, Scotts Bluff and 
Sioux Counties, Nebraska. H. M. 


Bascock, F. N. Visuer, & W. H. 
Durum. U.S. Geol. Survey Circ., 
126:1 (’51). This includes 10 analy- 


hard CaHCO, bi- 
CA 


ses of moderately 
carbonate waters. 


Chemical Quality of the Surface 
Waters in the Loup River Basin, 
Nebraska. |. G. Connor. U-S. Geol. 
Survey Circ., 107:1 (’51). Many 
analyses are given. The waters are 
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moderately hard CaHCO, waters 


contg. 35-58 ppm SiO.—CA 


Hydrology of Eastern Nevada. 
Ground Water in Goshute-Antelope 
Valley, Elko County, Nevada. T. G. 
EAKIN, G. B. Maxey, & T. W. Ros- 
INSON. Nevada Office State Engr., 
Water Resources Bul., 12:21 (751). 
Analyses are given of 4 waters, 2 of 
which are high in sulfate, Cl, and F. 
—CA 


Ground Water in the Vicinity of 
Elko, Nevada. |. C. FREDERICKS & 
O. J. IJbid., 35. This in- 
cludes analyses of 5 waters, all mod- 
erately mineralized.—C A 


Ground Water in Ruby Valley, Elko 
and White Pine Counties, Nevada. 
T. E. Eaxtn & G. B. Maxey. Jbid., 
65. Analyses of 4 waters are given. 
Two are high in alkali bicarbonate 
and 1 contains 8 ppm F.—C A 


Ground Water in Clover and Inde- 
pendence Valleys, Elko County, 
Nevada. /bid., Analyses of 5 
waters are included.—CA 


95. 


in Railroad, Hot 
Kaurch, and Pe- 
Nye, Lincoln, and 


Ground Water 
Creek, Reveille, 
noyer Valleys, 


White Pine Counties, Nevada. G. 
B. Maxey & T. E. Eakin. I[bid., 127. 
\nalyses of 3 waters are given —CA 
Geology and Ground-Water Re- 


sources of San Miguel County, New 
Mexico. R. L. Griccs « G. E. HEN- 
pRICKSON. N. Mex. Bur. Mines & 
Mineral Resources, Ground-water 
Rept., 2:1 (’51). Analyses of 81 
waters are included.—CA 


The Ground-Water Resources of 
Columbia County, New York. 


(Continued on page 80) 
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has joined more than’a millionJmiles 


of cast-iron water mains in the past 6 1s 


40 years with complete satisfaction 

—Used with FIBREX, the bacteria- PIBREY 
free joint packing, it makes an un- —t™ (REELS) 
beatable combination. All around 
the world NOTHING takes the 

place of HYDRO-TITE. 


working samples on request. 


PORATION 


ston, Mass 


(POWDER) 
2 
 HYDRO-TITE 
va 


Tueropore Arnow. N.Y. Dept. Con- 
- servation, Water Power, & Control 
Com., Bul., GW-25:1 (’51). This in- 
cludes analyses of 24 waters, mostly 
to moderately hard.—CA 


The Ground-Water Resources of 
Fulton County, New York. THEo- 
porE Arnow. N.Y. Dept. Conserva- 
tion, Water Power, & Control Com., 
Bull., GW-24:1 (’51). Analyses of 


waters are given—CA 


The Ground-Water Resources of 
Schoharie County, New York. J. M. 
BerpAN. N.Y. Dept. Conservation, 
Water Power, & Control Com., Bull., 
GW-22:1 (’50). This includes 31 
analyses, mostly of moderately hard 
bicarbonate waters.—C 4 


The Ground-Water Resources of 
Seneca County, New York. A. |. 
Mozora. N.Y. Dept. Conservation, 
Water Power, & Control Com., Bul., 
GW-26:1 (’51). This includes analy- 
ses of 41 samples. Most are hard 
i) ic: waters and many have high sulfate con- 


_ Chemical Character of Surface Wa- 

ters of Ohio, 1946-1950. W. L. 

Lamar & M. E. Scuroeper. Ohio 

Dept. Natural Resources, Div. Water 

23:1 (’51). Many analyses are 
given.—CA 


_ Chemical Composition of Texas 
Surface Waters, 1949. Burpce [reE- 
LAN, et al. Texas Board of Water 
Engrs., Oct. ’50. Several hundred 
analyses of waters are given.—C.A. 


INDUSTRIAL WATER 
SUPPLY 


Chromium Salts in the Treatment 


(Continued from page 78) 


of Cooling Water. Orro Haun. 
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Erdol u. Kohle, 4:565 (’51). Addn. 
of K.CrO, or NasCrO, (0.05%) will 
prevent the growth of bacteria and 
slime in cooling water.—CA 


New Developments in Water Con- 
ditioning for Diesel Locomotive 
Cooling Systems. M. A. Hansom. 
Am. Ry. Eng. Assoc. Bul., 53:497: 
253 (’51). Alk. chromate inhibitors 
with concn. of Na;CrO, maintained at 
least 1.5 Ib. per 100 gal. have given 
good results. Of various substitutes 
for chromate a treatment with a mixt. 
of 95% borax and 5% NaNO, at a 
concn. of 3-4 Ib/100 gal appeared to 
give good inhibition —CA 


Public Supplies for Butter Wash 
Water. H.Rapema. Water (Neth.), 
35:223 (Sept. ’51). Question of 
which water supply to use for butter 
washing is an old one in Friesland in 
connection with taste and odor of 
butter. Inspections for 10 yr show 
that, of 398 factories using water from 
public supplies, 292 obtained common 
and 63 special certificates (90.2%). 
The 333 factories that treat their own 
water received 115 common and 15 
special certificates (39%) for absence 
of undesirable taste and odor.—W. 
Rudolfs. 


Industrial Water Supply Problems 
in Poland. Emir Winter. Gaz, 
Woda i Techn. Sanit. (Pol.), 25:4:116 
(April ’51). Water supplies should 
be so installed as to guarantee a con- 
tinuous supply of water in an emer- 
gency, and each larger industry should 
have access to two separate sources of 
supply, each delivered to the plant 
through its own pipeline or distr. sys- 
tem. Provisions should also be made 
for storage of water. Basically, indus- 
trial water may be classified according 
to use: [1] water for drinking and 
ablutionary purposes, [2] water re- 
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JAMES JONES CC 

a LEROY AND ST. JOHN STREETS, LOS ANGELES 12, CALIFORNIA 
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quired for production with quality de- 
pendent upon end use (food estab- 
lishments—potable water, paper and 
textile mills—iron-free water, soft wa- 
ter, etc.), [3] water for steam pro- 
duction, [4] water for washing coal, 
for cooling in steel mills, for flotation, 
and [5] water for cooling closed sys- 


tems and other modern industrial 
equip. Sample calcn. of the cost of 
softening certain mine waters for 
steam generation indicate that cost 


varies from 8 to 28 zloty/cum before 
present currency devaluation or ap- 
prox. $30 to $106/mil gal depending 


upon initial hardness. Chem. treat- 
ment is considered for softening. Amt. 


of water used annually by industry at 
present is 1.3 x 10° cum and will in- 
crease shortly to 3 x 10° cum. Much 
could be saved annually if soft water 
were available for all industries. Con- 


CONDENSATION 


“Vol. 44,No.4 


sideration should be given to disposal 
of industrial wastes. Suggest that 
each specific industry be studied to 
det. best method of waste disposal and 
treatment. Biggest lack is in qualified 
and trained personnel for study of 
these problems.—C. P. Straub. 


OTHER ARTICLES NOTED 
Recent articles of interest, appearing in 
American periodicals, are listed below. 
High-Frequency Titrations. W. J. 
BLAEDEL & H. V. Matmstapr. Anal. 
Chem., 22: 1410 (’50). 


Hydrogen-Utilizing, Sulphate-Reduc- 
ing Bacteria in Marine Sediments. F. 
D. Stster & C. E. J. Bact., 
60: 747 (’50). 


Seagoing Photoelectric Colorimeter. 
W. L. Forp. Anal. Chem., 22: 1431 
(50). 
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LimiTorque is widely used 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 


For all types of Remote Valve Operation 


in Weter 


“Push-button” operation of 
valves, with valve status 
indicated on control pan- 
els is the simplest, surest 
and safest method of open- 
ing and closing valves. 
Where valves are inac- 
cessibly located, or where 
emergency may require 
positive operation from a 
remote area... the best 
solution is LimiTorque. 
Damage to stem, seat, 
disc, gate or plug is pre- 
vented in closing by the 
Torque Seating Switch 
which limits the torque 
and shuts off the motor 
before trouble occurs. 
Can be actuated by any 
available power source. 
May be obtained through 
your valve manufacturer. 


Works 


New York © Pittsburgh e Chicago e Houston e Lynchburg, Ve 


In Canada: William and J. G. Greey, Limited, Toronto 


Write for catalog L-50 on your 
Business Letterhead, please 
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GENERAL SURVEYS 
HYDRAULIC ANALYSIS 
SEWER SURVEYS 


INDUSTRIAL 
WASTE SURVEYS 


COMPLETE SYSTEM 
RECONDITIONING 


Have your secretary write 
for this valuable folder 
today. 


Results obtained 
for other clients 


Let our 
gineering De- 4 
partment dem- 


ra 


onstrate what we 
can do for you 


PITTSBURGH PIPE CLEANER COMPANY 


133 Dahlem St., Pittsburgh 6, Pa. 


BALTIMORE + BIRMINGHAM + BOSTON + BUFFALO + CHARLOTIF + CHICAGO + DETROIT * NEWARK © PHILADELPHIA 


- 
NOW 
for water an 
Wit waste water syst@ 
A 
} ay Pere ig a brief outline of complete service 
to help get highest operating ethciencY trom 
water and waste water systems. 
From one reliable source, may now contract tor | 
the of national recognized sanitary: 
reconditioning equipmen’ and techniques: for the 
aget 
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Eau Claire eau isn’t so claire any more and Eau Claireans are suing 
each other about it. Fortunately it isn’t the eau potable, but the eau de : 
natation, that is causing the trouble, and swimming suits concern us less 
these days than once they did. We should explain, however, that it was 
pollution of Half Moon Lake, located within city limits, which caused 
1,764 qualified elector-swimmers to start something. They petitioned the 
city council to install catch basins in storm sewers that emptied into the 
_ lake and to rebuild a long-abandoned log flume to bring “fresh” water from 
the Chippewa River, a mile away, to the lake. Council chose to submit the 
project to the voters in a referendum scheduled for All Fools Day. Then 
the city brought suit against what amounts to more than 10 per cent of its 
voters to forestall the vote on the grounds that the project would be “futile 


and a waste of time and money.” - 
Eau not so Claire and Claire de only half a Lune—and it all happened 
in Wisconsin. 


A new pH meter has been introduced by the Research & Control 
Instruments Div., North American Philips Co., Inc., 750 S. Fulton Ave., 
Mt. Vernon, N.Y. The device offers currentless measuring with a range 


of 0-14.5. It utilizes a cadmium standard cell and cathode ray zero 


indication. 


Gilbert H. Dunstan has been appointed professor of sanitary engi- 
neering in charge of work in that department at the State College of Wash- 
ington, Pullman, Wash. Previous experiences have been with the Public 
Health Service and the engineering faculties of the University of Iowa, 
Tulane University, University of Southern California, and University of 
Alabama. 


Proportioning weir tanks for dividing the flow of solutions or sus- 
pensions into variable proportions have been developed by Omega Machine 
Co., Providence, R.I. The tanks include a stilling chamber, a rectangular 
weir, and a flow splitter graduated to read percentages of total flow. The 
flow splitter may be pneumatically or electrically controlled for use in 
_ proportioning or automatic pH control systems. 


A new type of orifice meter developed by the Fischer & Porter Co. 
measures a continuous bypass stream around the orifice, instead of meas- 


uring the static-pressure differential across it, as is done with mercury 
manometers. Known as the V/A Cell, the unit is said to offer greater 
_ chart accuracy at low flow, with consequent more exact ratio control, and 
_ simple, pneumatic central control. 
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CORPORATION STOPS 
No. H-10001 
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CURB STOPS SERVICE CLAMPS TOOLS 
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| SERVICE BOXES 
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| 


REDUCING & REGULATING 
VES 
No. H-9000 


MUELLER CO. offers you a complete selection of water- 
works distribution equip and 

designed and manufactured to high | standards of quality 
and perfection. “Write for catalog information on any of 
these product lines. 


WA Convention 


W 
MUELLER co. 
Dependable Since 1857 
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(Continued from page 84) 


Clinton F. Robinson has been elected president and director of the 
_ Carborundum Co., succeeding H. K. Clark, who has resigned but will retain 
his seat on the board. 


Warren J. Newman, district engineer in northeastern Pennsylvania 
for Wallace & Tiernan Co., Inc., has been recalled to duty by the Navy. 
- Daring his expected year nal a half to two years of active duty, he will 
_ be on military leave of absence. 


Charles F. Hauck has been appointed manager of sales promotion of 
the Chemical Plants Div., Blaw-Knox Co. <A veteran of 15 years’ work 
in chemical engineering and water processing, he will work on the develop- 


ment of new markets and direct advertising and information activities. 


W. B. Harman, acting manager of the Newport News Water Works 
Commission, has been appointed general manager of the system, succeeding 
the late Eugene F. Dugger. James M. Pharr has been appointed assistant 
general manger. Harman has been with the utility since 1920 and became 
its assistant general manager in 1937. 


(Continued on page 88) 


ANTHRAFILT || 


Reg. U. 8. Pat. Off.) 


As a Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 


1. Length of filter runs doubled 

2. Only about one half as much wash water required 

3. Less coating, caking or balling with mud, lime, iron 

or manganese 

4. pong out of service less because of shorter wash 
cycle 

- Better removal of bacteria, micro-organic matter 
taste and odor 

. Increased filter output with better quality effluent 

+ Not just the top portion, but the entire bed aids in 


filtering 
8. Can be used in all types of filters using a filter 

media 4 EW Flexible in size . . . economical 
9. A perfect supporting media for synthetic resins to install. Sectional tiers of re- 


10. An ideal filter media for industrial acid & alkaline SE CTI ON A L inforced concrete rest in cover 


solutions seat of tier below. Available in 
11. Decidedly advantageous for removal of fibrous standard widths and lengths 
material as found in swimming pool filters VAULTS up to - 1.D. som oo 
the job to require epth in 
Additional information, recommendations units of 12” and 16’’. Handles 
and quotations furnished upon request by Write for details. large meters and valves. 


Palmer Filter Equipment Company 
822 East Sth Street. P.O. Box 1655 
Erie, Pennsylvania 


Arr Concrete Worxs 


PASADENA, CALIF 


representing 
. ASLAND CALIF 3 PORTLAND 
Anthracite Equipment Corporation JACKSONYIL MIALEAH 
Institute Building, HOUSTON, TE SHREVERORT 


ilkes-Barre, Pennsylvania 
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‘National 


pumping costs rise, pressures 
fall and capacity is way down— 


You need National cleaning! at a, 


Often, lines assumed to be in top operating condition 
are actually delivering less than half of their rated 
capacity. For instance—a tuberculated 48” pipe, 
having a co-efficient of 93 can carry no more water 
than a clean 42” pipe. Think how much difference 
this makes in costs when it must be compensated for 
by either greater power consumption at the 
pumping station or by larger mains in the ground. a 


Remember, the National Water Main Cleaning : 

Company guarantees to restore any water main a 

to 95% of its original carrying capacity. pe rs 
There’s no obligation when 
engineers inspect and estimate 
cleaning costs of your mains, so write 


or phone today! 
TIONAL water MAIN CLEANING COMPANY 
50 Church Street - New York, N.Y. 


ATLANTA, 333 Candler Building « BOSTON, 115 Peterboro Street * DALLAS, 6617 Snider Plaza 
DECATUR, P.O. Box 385 * ERIE, PA., 439 East 6th Street * FLANDREAU, S. D., 315 N. Crescent 
Street * KANSAS CITY, MO., 2201 Grand Avenue, 406 Merchandise Mart « LITTLE FALLS, N. J. 
P.O. Box 91 © LOS ANGELES, 448 So. Hill Street * MINNEAPOLIS, 200 Lumber Exchange 
Building * OMAHA, 3812 Castellar Street « RICHMOND, VA., 210 E. Franklin Street SALT 
LAKE CITY, 149-151 West 2nd So. Street * SAN FRANCISCO, 681 Market Street * SIGNAL 
MOUNTAIN, TENN., 204 Slayton Street * HAVANA, P.O. Box 531 * MANITOBA, CANADA, 
576 Wall Street * MONTREAL, 2028 Union Avenue « SAN JUAN, PUERTO RICO, Apartado 2184 e 
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(Continued from page 86) 


Inflation has hit fire fighting too, estimated fire losses for 1951 
reaching an all-time high of $731,405,000 compared with the previous high 
of $711,114,000 set in 1948. How much of the difference is inflationary 
and how much inflammatory is difficult to judge, but regardless of the 
extravagance of our price spirals we ought to do better than an increase of 
132 per cent in ten years. That represents a lot of water that could very 
well be saved. 


Mark L. Stuppy has joined the F. B. Leopold Co., Inc., of Pittsburgh, 
and is representing the firm in the building of water and sewage treatment 
plants. He had formerly been associated with Simplex Valve & Meter Co. 


Joseph F. O’Grady has been appointed sales manager of the Water 
Meter Div., Rockwell Mfg. Co. For the last five years supervisor of sales 
in the Pittsburgh district, he has been with the organization since 1940, 


Irving B. Remsen Jr. has joined Hall Labs., Inc., as a technical con- 
sultant on waste water problems. 


(Continued on page 90) 


DUPLEX H. & T. UN-A-BED DEMINERALIZING PLANT 
Producing Super Quality Deionized Water. Details on Request 


HUNGERFORD & TERRY, INC. 


CLAYTON 5, NeW JERSEY 
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1. Steel plate tube with cast 
iron throat section for measure- 
ment of clear water, air or gases. 


2. Cast iron Venturi Tube with hand 
holes and cleaning valves at main 
and throat sections, for municipal 
sewage and trade wastes. 


3. Cast iron Venturi Tube with flat 
invert and single cleaning valve 
at main and throat sections. Spe- 
cifically used for sludge. 


4, Cast steel! or cast iron Ven- 
turi for hot or cold water and 
adaptable for boiler feed high 
pressure service. 


IMPLEX makes Venturi Tubes for measuring 
S cold water, raw sewage, trade waste, sludge, 
process liquor, boiler feed, air and gases. 
These tubes come in many sizes and different designs, some of which are 
pictured above. This means there’s a particular tube to fit specific needs. 
Write, stating your Venturi Tube requirements, to Simplex Valve & Meter 
Company, Dept. 4, 6784 Upland Street, Philadelphia 42, Pennsylvania. 


‘SLMPLEX 


VALVE AND METER COMPANY 
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PERCOLATION AND RUNOFF Vol. 44, No.4 
(Continued from page 88) 


Luther W. Armstrong has been appointed service engineer for 
suilders-Providence, Inc., and Omega Machine Co. in the territory em- 
‘bracing Oregon, Washington, British Columbia and Alberta. 


L. E. Harper, president of Omega Machine Co., has moved his head- 
quarters from Wilmette, Ill., to the Builders Iron Foundry main office at 
345 Harris Ave., Providence, R.1. 


C. K. Hood has been elected vice president of Worthington Pump & 
Machinery Corp. Previously he had been manager of the New York 


sales office. 


H. E. Hilton, formerly executive director of the National Automatic 
Sprinkler and Fire Control Assn., has joined the staff of the American 
cae Standards Assn. as its Washington representative. He will be working 

wa with the National Bureau of Standards and other government agencies on 
__- various standardization projects, as well as with trade and technical groups 


Washington. 

: (Continued on page 92) 


Woofproof Your ae 
Metermen 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Under the cover reproduced herewith, 

AWWA has, in response to the de- 

mand of several meter departments, re- 

printed Bruce McAlister’s ‘‘Bow-wow, 

Mister Meterman’”’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 
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_ Superior to conventional 
filters, these porous bottoms 


assure improved filtratio 


considerably longer filt: 

runs and ability to pass in- 
creased rate of flow. Con- 
taining no layers of, graded 
gravel, they permit repairs 
and inspections to be made 
readily and without the 
heavy cost of handling the 


sand and gravel. 


You'll like these positive advantages 


@ Readily adaptable to existing filters ... make possible eliminating 
strainers and gravel layers with minimum change. 


Elimination of graded gravel reduces filter height in new plants ... 
effects worthwhile savings. 


Elimination of gravel removes all possibility of filter bed non-uniformity. 


Reduce quantity of wash water required. 

No strainers to shear off due to lateral movements. 

Provide back wash head loss of two feet total. Provide better back 


wash distribution than any other system. | Paltitiog 
WRITE FOR BULLETIN 12S12 


WALKER PROCESS EQUIPMENT INC. 


| PROGUIP FACTORY ENGINEERING OFFICES LABORATORY 
R 


P QUIPMENT AURORA @ IL s 
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PERCOLATION AND RUNOFF No.4 
(Continued from page 90) 

The fountain of youth has apparently been discovered at long last, 
~ and, quite properly, by an AWWA member—W. H. Weaver, general 
manager of the DeKalb County Water System at Decatur, Ga. Charac- 

ee modest and public spirited, Weaver has piped the stuff to his 
are 4 customers without upping his rates, or even telling them about it. And 
it wasn’t until flower fancier Mrs. Fletcher Pearson Crown found that it 
ae wasn’t necessary to disembowl the camellia she had submerged in one of 
those upside-down goldfish bowls more than five years ago that the dis- 
covery was discovered. Then, displaying a cream-colored Angela coche 
- to newspapermen, Mrs. Crown explained that the bloom, which is still 
perfect, was light pink and its leaves a slightly darker green when it was 
put into the bowl of tap water in December 1946. Not only does the 
camellia remain virtually unchanged, but the water is still perfectly clear 
: ao too, unchanged though unchanged in all this time. 

It is still rather early to determine, even upon the basis of empirical 
evidence, how efficacious this essence of adolescence will be in liquidating 
a human senescence, but we’re beginning to feel bullish about Decatur real 

The gg itself, we have had to entrust to Georgia State 
. M. DeJarnette, who, on the mg of a personal 


WATER QUALITY a 
TREATMENT 


Second Edition—Revised and Enlarged ts 


AWWA's manual of Water Quality and Treatment brought up to date, with 
chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. 


Price: For general sales, $5.00. For AWWA members sending cash with order, $4.00 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue New York 17, N.Y. 
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A RATCHET AND OPEN END 
@ WRENCH, THREE RUBBER 
@ GASKETS, THREE CAST IRON 


FOLLOWER RINGS AND A HAND FULL OF 


BOLTS AND NUTS 


Gone are the days of—large costly excavations—melting furnaces and 
pouring pots—pouring and caulking lead joints—when the New All Mechan 
ical Joint Smith Cut In Valve and Sleeve is used 


lron A.W W.A. ond Federal specification water mains, by unskilled labor, — 
using only two wrenches 

Moulded rubber gaskets fit into machined “Stufting Box” type joints, guar- 
anteeing o permanent leak-proof seal ; 
Smith Cut In Valves-are manufactured in compliance with the AWWA 
Gate Valve specification, and all parts are interchangeable with like ports 
of Smith A W W A. Gate Valves 


Write for Bulletin No MJ2 


: THE A.P. SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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Nonclogging spray nozzles which 
permit washing by the use of plain 
pipe into which holes are drilled at 
desired spray locations are described 
in Folder 2386 of Link-Belt Co., 307 
N. Michigan Ave., Chicago 1, Ill. 
The nozzles are simply curved bronze 
deflectors that are positioned and at- 
tached to the pipe by means of a U 
bolt and nuts. The deflector directs 

Ferri-Floc a superior coagulant the fan-shaped washing spray. Tables 
offers many advantages — are included relating the diameter of 
Here‘s what you can expect orifices and water pressure to volume 
with Ferri-Floc. — of spray. 


Speed reducers, gears and other 
products of Philadelphia Gear Works, 
including the LimiTorque Valve Con- 
trol, are featured in a folder, Catalog 
L-50, offered by the company, which 
- is located at Erie Ave. & G St., Phila- 
4. Color remove” delphia 34, Pa. 

? 

5. softening? oe Automatic regulating valves are 
6. Ease of operation’ shown in a folder, Bul. 700, issued by 
terial removal? Spence Engineering Co., Inc., Walden, 

cat N.Y., to describe its pilot-operated 

pressure or temperature regulators 
and pump governors. 


? 
Rapid Floc Formation: 


2. PH correction? 


3. Taste and odor control? 


g. Manganese and Sill 
removal: 
9. Turbidity removal? 
; The stock flow-meter program that 

Fischer & Porter Co., 5580 County 
Line Rd., Hatboro, Pa., have based 
on “predictable” metering floats for 

their Flowrator “area’’ flow meter is 

FREE — Let us send you without cost, described in a folder that is available 

our new booklet on economical and on request. 

efficient coagulation. Just send a 


card or letter to Tennessee Corpora- The 1952 Difco catalog features 
tion, Grant Building, Atlanta, Geor- 


Cite dehydrated culture media and labora- 
hgh | tory reagents. The 28-page price list 
may be procured from Difco Labs., 


| Inc. it 1, Mich. ) 
TENNESSEE ne., Detroit 1, Mic ‘e 
Atlents. Georgie (Contioned sage 96) 


10. Economy? 
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gg The Toro-segmental Bottom tank 
ate “’ by PITTSBURGH DES MOINE 


This Pittsburgh-Des Moines elevated 
steel tank, recently erected for the 
City of Dayton, is of new Toro-seg- 
mental Bottom design, with a water 
storage capacity of 2,000,000 gal- 
lons. The design carries the load by 
suspension of the tank bottom, rather 
than by beams—using less steel, and 


ANOTHER IMPORTA 
IN LARGE-CAPACITY 
ELEVATED STEEL TANK DESIGN— 


FORWARD 


achieving lower cost. @ The pleasin 
appearance of the tank is matched 
by its efficient performance: head 
range is but 34! .. ft. The tank diameter 
is 102 ft.; high water line is 95 ft. above 
foundation tops. 

Write for a consultation on your 
water storage requirements. 


PITTSBURGH - DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


PITTSBURGH (25), . . . 3424 Neville island 
NEWARK (2). . . 221 Industrial Office Bidg. 
CHICAGO (3), 1228 First National Bank Bidg. 
LOS ANGELES (48), . . 6399 Wilshire Bivd 


Sales Offices at: 
DES MOINES (8) 


SEATTLE 
SANTA CLARA. CAL 


925 Tuttle Street 
DALLAS (1), . . . 1229 Praetorian Building 

532 Lane Street 
. 631 Alviso Road 
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521 Fifth Avenue 


$1,000,000 


worth of research available in 
convenient, usable form at less 


than the cost of printing, which 


was largely by the 


OURNAL,. 
SURVIVAL 
RETIREMENT 
Experience With Water 
Works Facilities 


Containing vital information 
on the actual life of mains, 


valves, meters, services and 
other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life (and 
death) of the facilities of water 
supplies serving almost 10 per 
cent of all U. S. consumers plus 
400,000 Canadians. a 


576 pages 


List price 

Special price to mem- 
bers who send cash 
with order 


| Cleveland 11, Ohio. 


| ‘conduit. 


New York 17, N.Y. 


(Continued from page 94) 


Pressure regulators and _ relief 
valves are the subject of a bulletin, 


| No. 8746, available from the Mueller 
Co., 


Decatur, Ill. Dimensions and 
working features are given for the’ 
regulating devices, which are offered 
in a size range from } to 23 in. 


A quarter-bend cable clamp, “Sky- 
Tie,” is depicted in a leaflet issued by 
Adalet Mfg. Co., 14300 Lorain Ave., 
The clamp is 
designed to serve as a simplified means 
of transmitting power to tools from a 
bus duct using bus-drop cable without 
The clamp acts as a support 
and an auxiliary spring acts to main- 
tain tight cable runs. 


A coating for concrete pipe, Rexon 
No. 2, is the subject of a folder, Bul. 
R-2, offered by the Hamilton Kent 
Mfg. Co., Kent, Ohio. A mixture of 
liquid resins, the coating is said to 
penetrate upon application and then 
vulcanize, forming a polished, rubber- 
like surface that is chemically re- 
sistant to acids and alkalies and im- 
pervious to water. 


Services offered by Pittsburgh Pipe 
Cleaner Co. are described in a folder 
offered by the company, which is lo- 
cated at 4920 Leonard St., Pittsburgh 


An alkalinity-reducing ion ex- 
changer, designed for treating boiler 
feed of high alkalinity and moderate 
chloride and sulfate content, is de- 
scribed in a leaflet, 28 x 7808, being 
distributed by Allis-Chalmers Mfg. 
Co., 1026 S. 70th St., Milwaukee, Wis. 


Hydrofluosilicic acid for fluorida- 
tion of municipal water supplies is 
being offered by E. I. du Pont de 
Nemours & Co., Fine Chemicals Div., 
Organic Chemicals Dept., Wilmington 
98, Del., in a 30 per cent aqueous solu- 
tion. A folder describing the ,product 
is available 


(Continued on page 98) 
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thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 

. . made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 


Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


rate you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 


29% SOUTH STREET, NEWARK 5, NEW J ERSEY 3 


OFFICES IN ALL PRINCIPAL CITIES 
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~ Oth Edition ~ 


Standard 
Methods 


~1986~ 


Price $4.00 


286 Pages 


Orders for the current edi- 
tion of Standard Methods 
for the Examination of 
Water and Sewage are 
now being filled through 
the publication office at 
APHA headquarters, 1790 
Broadway, New York 19, 
NLY. 


Both cash and credit or- 
ders from AWWA mem- 
bers will receive promptest 
attention if sent directly 
to the APHA office. If 
credit is desired, please in- 
dicate your AWWA affilia- 
tion on the order. 


te 
ii, Published jointly by 
AMERICAN PUBLIC HEALTH 
ASSOCIATION 


AMERICAN WATER WORKS 
ASSOCIATION 


(Continued from page 96) 


Copper and lead analysis by electro- 


| analysis is the subject of a 20-page 
| pamphlet offered by Eberbach Corp., 


Ann Arbor, Mich. 


“Proper Valve Lubrication,” a re- 
print of a paper by E. W. Horvick, 
is being distributed by Minneapolis- 
Honeywell Regulator Co., Station 40, 
Wayne & Windrim Aves., Philadel- 
phia 44, Pa. 


Burrell’s “Announcer of Scientific 
Equipment,” a bimonthly publication 
about laboratory equipment and sup- 
plies, may be eee. on request to 
Burrell Corp Ave., Pitts- 
burgh 19, Pa. 


The Hydrocrane—a hydraulic crane 
manufactured by Bucyrus-Erie Co., 
South Milwaukee, Wis., is described 
in a 24-page brochure that also illus- 
trates some of the many applications 
of the tool—trenching, placing pipe, 
backfilling, erecting and unloading. 


Monobed ion exchange is the sub- 
ject of a catalog sheet just issued by 
Penfield Mfg. Co., Inc., 19 High 
School Ave., Meriden, Conn. The 
demineralizer unit is available in sizes 
yielding flow rates from 10 to 10,000 
gph. 


Fractional horsepower motors in 
open, dripproof and totally enclosed, 
fan-cooled models are featured in a 
16-page, lavishly illustrated brochure, 
GEA-5567, being distributed by the 
General Electric Co., Schenectady 5, 


N.Y. 


Automatic water and steam valves 
manufactured by Golden-Anderson 
Valve Specialty Co. are featured in 
an 8-page booklet, Bul. G-3, that may 
he obtained from the company, 2091 
Keenan Bldg., Pittsburgh 22, Pa. 
Float, altitude, check, reducing, and 
other “cushioned” valves are described 


and illustrated. 
(Continued on page 100) = 


4 
| 
| 
re 
| 


It doesn’t look as though there is much 
scrap in this storage yard, does it? But 
look closer. Tons of iron and steel scrap 
are hidden here. 

Could this be true of your storage 
yard? 

If so, you should gather up all such 
worn-out iron and steel equipment, 
then call your scrap dealer immediate- 
ly. Scrap is desperately needed to keep 
the nation’s steel mills going. Unless 
everyone pitches in, steel production 


JOURNAL AWWA 


may have to be curtailed in the months 
to come. Both the defense program 
and civilian production would suffer. 

Here’s what you can do to help. Sur- 
vey storage yards, treatment plants 
and pumping stations for all kinds of 
scrap metal. Collect all worn-out or 
obsolete parts and equipment—valves, 
pumps, pipe—then call your local scrap 
dealer. But don’t stop there. Organize 
a program for regular scrap collec- 
tions. 


ARMCO STEEL CORPORATIO 


2282 Curtis Street, Middletown, Ohio 
Plants and Sales Offices from Coast to Coast 
Export: The Armco International Corporation 


pRMCO 
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Here are five big, vote-getting features 
that would make Cyanamid’s Sulfate 


of Alumina a favorite in any poll of 


waterworks superintendents: 
Uniform, trouble-free feeding 
Wide pH range of coagulation © 
Rapid floc formation 


Maximum adsorption of sus- 
pended and colloidal impurities 
Minimum corrosion of feeding 
equipment 

Write today for all the details. 


AMERICAN 


COMPANY 


Industrial Chemicals Division 
30 Rockefeller Plaza, New York 20, N.Y. 


In Canada: North American Cyanamid Limited, 
Toronto and Montreal 


| Co., 345 Harris Ave., 


| Grace St., 


from 5 to 100 gpm. 


(Continued from page 98) 

The belt gravimetric feeder for 
from 100 to 100,000 Ib per hr of dry 
material is the subject of Bul. 35-F5B, 
a folder prepared by Omega Machine 
Providence 1, 
R.I. 


“Proportioning Pumps” is the title 
of a folder, Bul. 52, on that subject 
issued by Bird-Archer Co., 4337 N. 
American St., Philadelphia 40, Pa. 


A portable service pipe cleaner— 
the “Water Wizard’”—is described in 
a circular that may be obtained from 
Grayland Engineering Service, 5312 
Chicago 41, 


“The Accelator” is the title of an 
8-page booklet on water treatment for 
small supplies, ranging in capacity 
Distributed by 
Infilco Inc., Box 5033, Tucson, Ariz., 
as Bul. 1845, it discusses the operating 
characteristics and typical applications 
of the JBAS Accelator unit. 


Get Your 


SCRAP 


Sell stuff and 
junk and things — 


to your local 


scrap dealer. 
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SUBMERSIBLE PUMPS 


save space, reduce installation cost, 
and eliminate the expensive pump house eyesore 


Melting snow, heavy rains, and general water drainage are big problems in 
underpass flood control planning. This photo shows how you can meet these 
troublesome flood demands with new efficiency and at far less construction 
cost. The old standard pump house installation (at left), expensive and un- 
attractive, can be replaced by unseen yet easily accessible Submersible 
Pumps. These pumps are placed in a simply-constructed pit between high- 
way lanes. They provide all the pumping capacity you need, yet use less 
than 1/10th the space required by a standard Ys, installation. 

Plan your new underpass construction with BJ Submersible 
Pumps. And keep these space-saving pumps in your general { 
water supply and water control program. For full details, 
specifications and capacities, contact your local BJ representa- 
tive or send the coupon below. 


Byron Jackson 
Since 1872 

BO, Box 2017 Terminal Annex, Los Angeles 54, Calif 


Offices in principal cities 


BJ DEEPWELL + LAKE AND RIVER INTAKE @f 


BILTON * MULTIPLEX + HYDROPRESS 
HYDROPLEX TYPE S VERTICAL 
PROPELLER & OTHER CENTRIFUGAL PUMPS 


BUILDS THE BEST 

PUMP FOR YOUR 
WATER WORKS 
APPLICATION 
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TECHNICAL 
SESSIONS 


Indiana Section: |i enthusiasm, attendance and sustained interest are 
criteria, the 44th Annual Indiana Section Meeting was a success. It ran 
from February 13 through February 15 at the Lincoln Hotel in Indianapolis 
with a total registration of 392. 

A happy combination of circumstances favored the section with the 
presence of the immediate past president, the current president and the vice 
president of the national Association. W. Victor Weir presented a paper 
on “Suburban Main Extension Policy” at the first session. A. E. Berry 
gave a luncheon address on ‘Water Resource Policies for a Nation.” 
Charles H. Capen used a preconvention committee meeting as an excuse 
to come to Indianapolis, then stayed on to share in the deliberations and 
social activities. All three are highly successful ambassadors of good will. 


In discussing Mr. Weir’s paper, A. O. Norris, of the Indianapolis 
Water Co., remarked that unsound extension policies had converted many 
privately owned utilities into municipal utilities. He then gave his formula 
for a rational “free” extension, considering revenues, operational costs, 
investment for treatment and rate of return. 

The Thursday morning papers were slanted toward industrial users 
who treat water to develop a more desirable product for boiler feed, cooling, 
or beverage purposes. Sam M. Paradiso, until recently superintendent of 
the Huntingburg Water Works and now power plant engineer with Eli 
Lilly & Co., of Indianapolis, stated that scale one ten-thousandths of an inch 
thick on a high pressure boiler could burn out tubes. He then enlarged on 
water characteristics and the interna! and external treatments employed to 
adapt water for boiler uses. William M. Mingee, field manager, Bottlers’ 
Service Dept. for the Coca-Cola Co., Atlanta, Ga., described the equipment 
and treatment used by his company to produce a uniform water satisfactory 

ne for their bottled beverage. His comment, “Regardless of the accuracy or 
a ne exactness of the methods or the efficiency of the equipment provided, in the 
\ = final analysis, the quality of the results obtained depends largely upon the 
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Crane Packless Diaphragm Valves han- 
dling liquid clay to filter presses. Onon- 
daga Pottery Co., Syracuse. 


THE HISTORY 


Plug cocks were used in this service be- 
fore replacing with Crane Diaphragm 
Valves. But the cocks lasted no more 
than 2 to 8 weeks. They quickly cut out 
at the plug and body, damaged by the 
gritty particles and highly erosive effects 
of liquid clay at 140 psi. pressure. 

After 11 months’ uninterrupted serv- 
ice, Crane Diaphragm Valves showed no 
significant wear or damage resulting 
from normal operating conditions. They 
sharply reduced maintenance and re- 
placement costs over plug cocks, and 
were approved as standard equipment 
on filter press piping. 
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VALVE SERVICE RATINGS 

SUITABILITY: 

Cant inl pa 
MAINTENANCE COST: 

Vint yet pad verify 
CORROSION-RESISTANCE: 
SERVICE LIFE: 


OPERATING RESULTS:/}, 


AVAILABILITY: 


lim — Crane. 


THE VALVE 


In Crane Iron Body Packless Diaphragm 
Valves, the Neoprene diaphragm acts as 
bonnet seal only; is not subject to crush- 
ing and rapid wear. Separate disc with 
Neoprene insert shuts off flow even should 
diaphragm fail. Choice of fully Neoprene 
lined or unlined valves. Highly recom- 
mended for many common and corrosive 
services: sludges, slurries, 

etc. See your Crane 

Catalog or Crane 

Representative. 


The Complete Crane Line Meets All Valve Needs. That's Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Av- “icago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 
VALVES © FITTINGS PLUMBING © HEATING 
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(Continued from page 102) 


quality of the man who operates the equipment” can well be extended to 
more general applications in the water works industry. 

One of the highlights of the technical program was a very practical 
and down-to-earth discussion of the materials situation under NPA by 
Gerald E. Arnold, director of the Water Resources Division, National 
Production Authority. Not only was his delivery audible, fluent and 
sincere, but his ideas were clear and he left his audience with the feeling 
that they actually understood a few of the things NPA is doing. “Ninety 
per cent of a pipeline or 75 per cent of a pumping station is no good to 
anyone,” said Mr. Arnold. “You'll either get all or none, based on the 
evidence of need you can substantiate.” He eyen promised a revised order 
before summer which would put all water works operation, inventory and 
construction regulations on one sheet of paper. 

Robert N. M. Urash, geological engineer representing Carl A. Bays 
and Associates, Inc., read a joint paper which outlined the many tools 
available to the scientist who prospects for ground water. Resistivity 
measurements are but one source of data. Each should be used in its 
proper relation to discard areas that do not merit test drilling. Jerome 
Powers, division manager of the American Water Works Service Co., Inc., 
made some very pertinent comments on “Minimizing Hazards in Water 
Works Industry.” “After an accident everyone rushes to give first aid, 
then the crowd argues about what happened. Too few actually find out 
what caused the accident or take steps to prevent a repetition.” 

The Manufacturers’ Club Room was very successfully blended with 
the banquet festivities. Two hundred fifty members and guests dined 
together, received greetings from the national Association and from Canada, 
saw the Joseph F. Bradley Award presented to the Southwest area, heard 
H. O. Garman announced as a Life Member and H. S. Morse as an Hon- 
orary Member, and approved as T. J. “Tom” Burrin received the nomina- 


tion for the George Warren Fuller Award. 


SS 
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Machine blended for 
perfect jointing performance 


NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 
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Portion of main pump room, Park Cities Water Treatment 
Project. Shown are 13 of the 22 Economy Pumps in 
stalled on this project. 


} 


in new Park Cities, Texas, water treatment plant 


Economical operation over a period of 

years was a primary requisite of the 

pumps for Park Cities Water Treatment 

Project, Dallas. In selecting pumps, 

Powell & Powell, consulting engineers, 

drew up specifications which took into 

consideration cost of equipment, eff- View in University Park Booster Sta- 

ciency of each unit and efficiency of units —_Hon,_ Port of ime Park Cities, project. 
ese Economy Pumps boost the pres- 

operating in series, plus rigid structural dere quing Ge 

requirements and refinements of me- tank, located 5 miles from the treat- 

chanical detail. Under this very exacting ment plant. 

evaluation formula, Economy Pumps, de- 

signed a foe | for water works service, supplied by the Lone Star 

Pump and Machinery Co., were selected on the Dallas County project. 


It pays to specify Economy Pumps for water supply. For detailed in- 
formation and illustrated catalogs write today to Dept. AG-4. 


one 
ow...Dallas Park GiTleS ae 
mr | 
— 
URMDS, 
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SEDGLEY AVE. AT I9TH AND LEHIGH, PHILADELPHIA 32, PA. aes ar 


SECTION MEETINGS 
(Continued from page 104) 


The final session was anything but an anticlimax. Melvin P. Hatcher, 


paring for similar disasters to the point. H. A. Kerby, A. G. Giannini, 
and T. J. Burrin, members of the special Highway-Utility Relations Com- 
mittee reported on the practice of cost payment in Indiana when highway 
relocation requires construction or change of underground utilities. A 
state law places the burden of cost on the utility if its facilities are in a 
- dedicated highway. Actually a system of waivers seems to leave no uni- 


- formity in enforcement. The proposed amendment to the federal roads 
y | 


_ law to permit payment was considered desirable but local action to set the 
Indiana house in order was recommended. 
Herbert F. Zinsmeister was elected vice-chairman for the coming year ; 


_ George G. Fassnacht was re-elected secretary-treasurer, and Lewis S. Finch 


began a three-year term as national director. Newly elected Chairman 
Oscar A. Newquist began his term of office by flourishing the gavel and 
adjourning the meeting. 

GroRGE G. FASSNACHT 
Secretary-Treasurer 


Standard With A.W.W.A. 


Thousands of Code of Practice 


Water Works Men 
For Over 40 Years 


The A.W.W.A. Code, printed 
DARLEY F in two colors ona heavy 10 x 17- 


inch sheet, suitable for framing 
MAGNETIC is now available for distribution 
DIPPING to members. 


‘se For your copy, send only ten 


cents in coin or stamps to cover 


postage and handling charges. 
with 3 section There is no charge for the 
telescoping handle document. 

$22.25 


American Water Works 
Association 


W.S. DARLEY & CO., Chicago 12 521 Fifth Ave., New York 17, N.Y. 
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_-—s« Director of the Kansas City Water Dept., held the Friday morning audience 
in close attention as he described his experiences with the flood last spring. 

| 
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FORD ACCURACY 


Replaces Ol Timer Meds 


The old-timer who tested his meters" 
by blowing them, has been out- 
dated by modern Ford Meter Test- 
ing Equipment. Whether you test 
testing equipment. your meters one at a time or in > 
batteries of ten or more, Ford pro- 
vides exceptional accuracy, fast 
changing and easy visibility. haa 
get utmost economy regardless of 
the size of your shop. Send for full 


information. 


FOR BETTER WATER SERVICES 


j 
THE FORD METER BOX COMPANY, INC. 


PER 


Secretary : 


S. Jordan, San. Engr., of Sanitation, 
Dept. of Heath, Phoenix, Avis. 


11-12—Montana Section at Northern Hotel, Billings. Secre- 
tary: Arthur W. Clarkson, Assistant Director, Div. of 


Sanitary Engineering, State Board of Health, Helena, 


16-18— New York Section at Hotel Syracuse, Syracuse. Secre- 
tary: R. K. Blanchard, 50 W. 50 St., New York 20, 


AWWA 1952 ANNUAL CONFERENCE 
tit Kansas City, Mo. 


Reservation forms have been mailed to all mnewiteilies and all res- 
ervations will be cleared through the AWWA office. The hotels 
have agreed to accept no reservations for the 1952 Conference 
. except as they are requested on the standard form — 


Accommodations at Fourteen Hotels 


All Technical Sessions and Exhibits at Municipal Auditorium 


(Continued on page 110 P&R) 
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TRENCH 
POURED 


BELL & SPIGOT 


McWANE-PACIFIC 


So, you like to pour your own joints! OK! Trench-poured 
joints have been a stand-by for close to two centuries. Many 
thousands of miles of cast iron pipe line with this old stand-by 
joint have long been in service. Specify McWane-Pacific Super 
DeLavaud Cast Iron Pipe, in 18-foot lengths. Bells and spigots 
are uniform, make better trench-poured joints. The pipe is 
strong, easy to cut and tap. For complete data and prices, 
write or wire. 


ig 


i 


McWANE Cast Iron Pipe Company PACIFIC STATES Cast Iron Pipe Co. 
Birmingham, Ala. Provo, Utah 
Pipe Sizes 2” thru 12” Pipe Sizes 2” thru 24” 
Sales Offices Sales Offices 
Birminghom 2, Alo. .....P. O. Box 2601 P. O. Box 18 


Chicago 1, Ill. .333 North Michigan Ave. 2. Bote 
os Angeles 48, Cal........ ilshire Blw 

.80 Broad Street Son Froncisee 4, Col 235 Montgomery St 
Kansas City 6, Mo...........1006 Grond Avenue Portland 4, Oreg 501 Portland Trust Bldg 


Dallas 7, Texas 1503 Mercantile Bk. Bldg. Salt Loke City Waterworks Equip’t Co. 
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COMING MEETINGS 44, No.4 


Coming Meetings 


17—18— Nebraska Section at Cornhusker Hotel, Lincoln. Sec- 
retary: E. Bruce Meier, Asst. Prof., Univ. of Nebraska, 

Lincoln. 
24-26—Pacific Northwest Section at Davenport Hotel, Spo- 
Pik kane. Secretary, O. P. Newman, Box 548, Boise, 


3—Kansas Section at Town House, Kansas City. Secre- 
tary, H. W. Badley, 640 Highland St., Salina, Kan. 


6—Kansas Section Business Meeting Luncheon at Hotel 
President, Kansas City, Mo. Secretary, H. W. Badley, 
640 Highland St., Salina, Kan. 


6— Missouri Section Business Meeting Luncheon, at Hotel 
President, Kansas City. Secretary, W. A. Kramer, 
? Die. of Health, State Office Bldg., Jefferson City, Mo. 


26-28—Canadian Section at Mount Royal Hotel, Montreal. 


ment Bldgs., Toronto 2, Ont. | 


June 18-20— Pennsylvania Section at Lawrence Hotel, Erie. Secre- 
tary, L. S. Morgan, Div. Engr., State Dept. of Health, 
Greensburg, Pa. 


os es 25—New Jersey Section Summer Outing. Luncheon at 
Soh Martinsville Inn, Martinsville. Inspection of Elizabeth- 
town’s Millstone-Raritan Filter Plant. 


AWWA ANNUAL CONFERENCE 
Kansas City, Mo. May 4-9, 1952 


Reservation forms have been mailed to all members, and all res- 
ervations will be cleared through the AWWA office. The hotels 
have agreed to accept no reservations for the 1952 Conference 
except as they are requested on the standard form prepared by 
the AWWA. 


(Continued from page 108 P&R) 


Secretary, A. E. Berry, Director of San Eng., Parlia- 
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4 major reasons why Permutit is | 


WATER CONDITIONING 
HEADQUARTERS 


W/ ATER CONDITIONING HEADQUARTERS 

for 40 years, The Permutit Company 
pioneered in the application of ion ex- 
change in water treatment. Permutit’s com- 
plete line of water conditioning equipment 
is engineered to meet all needs. 


1. PRECIPITATORS—A reaction and settling 
tank requiring less space, less chemicals 
and less time than previous designs. Per- 
mutit Precipitator softens water... removes 
impurities . . . lowers alkalinity content. 
Available in sizes having daily capacities 
from one thousand to ten million gallons. 


2. EXCHANGERS—Hardness in munici- 
pal water supplies is objectionable because 
of its scale-forming, soap-destroying prop- 
erties. Hardening elements can be simply 
and cheaply removed by passing water 
through tanks containing Permutit Zeo- 
lites. Softening occurs when Zeolites attract 
hardening ions—calcium and magnesium 
—and exchange them for sodium ions. 


3. SPIRACTOR — A space-saving cold lime- 
soda water softener with a new principle— 
catalytic precipitation. Hard water plus 
chemicals enter shell and swirl upwards 
through catalyst granules. Precipitates de- 
posit on granules by accretion . . . fall to 
bottom .. . are drawn off and easily dis- 
posed of. Total reaction time is 8 minutes. 


4. MONOCRETE UNDERDRAIN — Non-corrod- 
ible monolithic construction is rigid and 
inexpensive. Large laterals and header con- 
sist of conduits cast in concrete... assure 
uniform collection and distribution of wa- 
ter. Laterals are formed by inflatable rubber 
tubes which are removed after concrete 
has set. Porcelain extension stems, contain- 
ing porcelain strainers, extend from header 
and laterals to concrete surface. 


Write for further information on these and 
other types of water conditioning equip- 
ment to The Permutit Company, Dept. 
JA-4, 330 West 42nd St., New York 36, 
N. Y., or to Permutit Company of Canada, 
Ltd., 6795 Jeanne Mance St., Montreal. 


WATER CONDITIONING HEADQUARTERS 


ah 
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Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co. 


Aerators (Air Diffusers): 
American Well Works 
Infilco Inc. 

Permutit Co. 


Air Compressors: 
Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammoniators: 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Brass Goods: 
M. Greenberg’s Sons es 
Hays Mfg. Co. 
ames Jones Co. 
Mueller Co. 

A. P. Smith Mfg. Co 


Carbon Dioxide Generators: 
Infilco Inc 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp. 


Cement Mortar Lining: 
Centriline Corp. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Warren Foundry & Pipe Corp 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Infilco Inc. 

Omega Machine Co. (Div 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co 

Wallace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Proportioneers. Inc. 

Wallace & Tiernan Co, Inc 


Chlorine. Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 


Chlorine, Liquid: 

Solvay Sales Div. 

Wallace & Tiernan Co., Inc 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

James Jones Co. 

McWane Cast Iron Pipe Co. 
Mueller 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

Skinner, M. B., Co. 

A. P. Smith Mig. Co. 
Smith-Blair, Inc. 


Clamps, Bell Joint: 


Build- 


Carson-Cadillac Co. 


James B. Clow & 
Dresser Mfg. Div. 


Skinner, M. B., Co. 
Smith-Blair, Inc. 


Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., 

Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 

Chain Belt Co. © 
Cochrane Corp. 


Dorr Co. 

Infilco Inc. 
Permutit Co. 


Walker Process Equipment, Inc 


Cleaning Water Mains: 

Flexible Underground Pipe Ciean 
ing Co. 

National Water Main Cleaning Cv 

Condensers: 

United States Pipe & Foundry Co 


Contractors, Water Supply : 
Boyce Co., Inc. 

Layne & Bowler, Inc. 
Controllers, Liquid Level, 


Rate of Flow: 
Builders-Providence, Inc 


Infilco Inc. 
Simplex Valve & Meter Co 
R. W. Sparling 


Copper Sheets: 
American Brass Co. 
Copper Sulfate: 
General Chemical Div 
Tennessee Corp. 
Corrosion Control: 
Calgon, Inc. 

Dearborn Chemical Co. 
Couplings, Flexible: 
DeLaval Steam Turbine Co 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc 
Smith-Blair, Inc. 


Diaphragms, Pump: 


Dorr Co. 
Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Distribution System Analyz- 


ers: 

Standard Electric Time Corp. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 

Feedwater Treatment: 

Allis-Chalmers Mfg. Co. 

Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemica! Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Worthington Pump & Mach. Corp. 


Ferric Sulfate: 
Tennessee Corp. 
Filter Materials: 
Johns-Manville Corp. 

Infileo Inc. 

Northern Gravel Co. 

Permutit Co. 

Filters, incl. Feedwater: 
Cochrane Corp. 

Dorr Co. 

Infileo Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 


Index of Aduertiters' Products — 


Refinite Sales Co. 
Roberts Filter Mfg. Co 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 
Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc 

Infilco Inc. 


Omega Machine Co. (Div., Build 
ers Iron Fdry. 

Permutit Co. 

Roberts Filter Mfg. Co 

Stuart Corp. 

Wels — Corp., Ozone Processes 


Copper Pipe: 
Dresser Mfg. Div. dit 
M. Greenberg’s Sons 
Hays Mfg. Co. ed 
ames Jones Co. 
Mueller Co. 
A. P. Smith Mfg. Co : 


Fittings, Tees, Ells, ete.: 
American Cast Iron Pipe Co 
Carlon Products Corp. 
ames low ns ya 
Crane Co. 
Dresser Mfg. Div. 
James Jones Co. 
wa Valve Mfg. Co 
M & H Valve & Fittings Co 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 


R. D. Wood Co 
Flocculating Equipment: 
Chain Belt Co. 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 


Permutit Co. 
Stuart Corp. 


Walker Process Equipment, Inc 


Fluoride Chemicals: 
American Agricultural Chemical Co. 
Blockson Chemical Co. 


Furnaces: 
Jos. G. Pollard Co., Inc 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco Inc. 

Simplex Valve & Meter Co. 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. ; 

R. W. Sparling 


Gasholders: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 


Gaskets, Rubber Packing: 
James B. Clow & Sons 
Northrop & Co., Inc. 
Smith-Blair, Inc. 


Gates, Shear and Sluice: 
— Drainage & Metal Products, 


mn... B. Clow & Sons 
Morse Bros. Mchy. Co. 
Co. 


ood Co. 
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Hundreds of feet of Bethlehem Tar-Enameled Pipe await 

installation at entrance to Fairmount Park, in Philadelphia. 

lo improve its water-distribution facilities in the 

mid-city area, the City of Philadelphia recently 

installed a 6350-ft steel water main. The line 

extends from the Girard Avenue Bridge, through 

Fairmount Park to 21st St. It consists of 54-in. 

and 48-in. Bethlehem Tar-Enameled Water Pipe, 

coated on both surfaces, and wrapped with asbes- 

tos felt. The installation was handled by A. left to right: E. Haeger, contractor's foreman, 
*hiladel phi: A. Di Sandro, of A. Di Sandro Contracting Corp., 

Di Sandro Contracting Corp., Philadelphia. and Joseph A. Thompson, engineer-inspector for 

Philadelphia Water Bureau, discuss job detail. 

WELL-LIKED BY WATER-WORKS ENGINEERS 

Bethlehem Tar-Enameled Water Pipe is the 

favorite pipe of leading water-works engineers 

for these reasons: 


(1) Itis leak-proof and bottle-tight, and main- 
tains high flow coefficients. 

(2) Its 40-ft lengths make it easy to string. 

(3) It has sufficient strength and resilience to 
resist the effects of soil movement. 

(4) Its smooth, uniform layer of coal-tar en- 
amel prevents incrustation and corrosion. 


Bethlehem Water Pipe is made in all practical 
diameters from 22 in. i.d. Additional details 
are available from the nearest Betl 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. ] Bethlehem Water Pipe shown as it is about 
On the Pacific Coast Bethlehem products or peTH FEHEM to be lowered into trench. The 40-ft length of | 
sold by Bethlehem Pacific Coast Steel Corpor STEEL pipe is cradied in sling to facilitate handling. 
tion. Export Distributor: Bethlehem Steel Export 

Corporation 


BETHLEHEM TAR-ENAMELED WATER PIPE 


Publication Dept , Room 1058 
SEND for USEFUL PIPE DATH Bethiehem Steel Company Bethiehem, Po. 


We have an interesting folder which Please send Folder 559, describing 
describes in detail how the use of use of arc-welded joints in 20-mile water line. 
arc-welded field joints reduced MAME 
cost of a 20-mile steel water line s 
in Minneapolis. Illustrated. Con- COMPANY 
tains table of pipe weights. Send STREET ADDRESS 


coupon for your copy. Saran city 


| 
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Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co. 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Hydrants: 

James B. Clow & Sons 

M. Greenberg’s Sons 

James Co. 

Kennedy Valve Mfg. Co. 

John C. Kupferle Foundry Co. 

M & H Valve & Fittings Co 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

A. P. Smith Mig. Co. 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 

Hydrogen Ion Equipment: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc 

Ion Exchange Materials: 

Cochrane Corp. 

Hungerford & Terry, Inc 

Infilco Inc. 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 

Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Hydraulic Development Corp 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

Carson-Cadillac Co 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Leak Detectors: 


Jos. G. Pollard Co., Inc. 
lime Slakers and Feeders: 
Dorr Co. 

Infilco Inc. 


Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Badger Meter Mfg. Co. 

Dresser Mfg. Div 


Ford oe Box Co. 

Hays 

Hersey Min Co. 
ames Jones Co. 

c 
eptune Meter Co. 

Pittsburgh Equitable Mete: 

Smith-Blair, Inc. 

Worthington- Gamon Meter Co 

Meter Reading and 
Books 

Badger Meter Mfg. Co. — 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Domestic: Madly 


Badger Meter Mig. Co 


— 

ersey Mfg. Co. 

Neptune Meter Co. 
Pittsburgh Equitable Meter Div 
Well Machinery & Supply Co. 
Worthington-Gamon Meter (Co 
Meters, Filtration Plant, 

Pumping Station, 


Transmission Line: 
Builders-Providence, Inc 


Record 


Infilco Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 

Meters, Industrial, Commer- 


cial: 
Badger Meter Mfg. Co i 
uilders-Providence, Inc 
Hersey Mfg. Co. eh 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div 
Valve & Meter Co 
V. Sparling 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 
Mixing Equipment: 
Chain Belt Co 
Infileo Inc. 
Walker Process Equipment, Inc 
Ozonation Equipment: 
Welsbach Corp., Ozone 
Div. 
Pipe, Asbestos-Cement: 
Johns-Manville Corp 
Keasbey & Mattison Co 
Pipe, Brass: 
American Brass Co. 
Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co 
Cast Iron Pipe Research Assn 
James B. Clow & Sons 
Crane Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 
R. D. Wood Co. 


Processes 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 
James B. Clow & Sons 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn 
Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc, 

Reilly Tar & Chemical Corp. 
Warren Foundry & Pipe Corp 
Pipe, Concrete: 

American Pipe & Construction Co. 
Lock Joint Pipe Co. 


ADVERTISERS’ PRODUCTS INDEX 


| 
| A 


Vol. 44, No.4 


ipe, Copper: 
merican Brass Co 
Pipe C Machines: 
James B. Clow & Sons 
Jos G. Pollard Co., Inc. 
P. Smith Mfg. Co. 
et Jointing Materials; see 
Jointing Materials 
Locators: 
W. S. Darley & Co. a 
Jos. G. Pollard Co., Inc. 
Pipe, Plastic: 
Carlon Products Corp. 
Pipe, Steel: 
Armco Drainage & Metal Products. 


Inc. 
Bethlehem Steel Co. 
Pipelines, Submerged: 
Boyce Co., Inc. 
Piugs, Removable: 

ames B. Clow & Sons 

os. G. Pollard Co., Inc 
A. P. Smith Mfg. Co 
Warren Foundry & Pipe Corp 
Potentiometers: 
Hellige, Inc. 
Pressure Regulators: 


Allis-Chalmers Mfg. Co. 
Mueller Co. 
Ross Valve Mfg. Co. fac" 


Pumps, Boiler Feed: 
DeLaval Steam Turbine Co 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, 
Allis-Chalmers Mig. Co. 
American Well Works 
DeLaval Steam Co 
Economy 
hy. Co. 


Morse Bros < 
Peerless Pump Div., Food wy 
& Machinery 


Machinery Corp. 
Worthington Pump 
Corp. 
Pumps, Chemical Feed: 
Infilco Inc. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 
Pumps, Deep Well: 
American Well Works 
Layne & Bowler. Inc 
Peerless Pump Div., Food 
Machinery Corp. 
Diaphragm: 
Dorr Co. 
Morse Bros. Mchy. Co 
Proportioneers, Inc. 
Pumps. Hydrant: 


S. Darley & Co 
Jos G. Pollard Co., Inc 
Ross Valve Mfg. Co 
Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Food 
Machinery 
Pumps, Sump 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Pumps, Turbine: 
DeLaval Steam Turbine 
, 
Peerless Pump Div., 
Machinery Corp. 
NHsz, ete.: 
Permutit Co. 


Pumps, Hydraulic Booster: 

Allis-Chalmers Mfg. Co. as 

Peerless Pump Div., 

DeLaval Steam P Turbine 
Machinery Corp. 

Layne & Bowler. Inc 

Recorders, Gas Density, ©Qb>, 

Wallace & Tiernan Co., Inc. 
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BASIC FORMULA 
DRY CHEMICAL FEEDING 


W6&T MERCHEN SCALE FEEDER 


This basic formula, supplemented with a new, 
improved scale beam for controlling the position of the 
hopper feed gate, ensures the wide range accuracy and 
dependability which characterize the W&T Merchen 
Scale Feeder. 


For feeding a few pounds or hundreds of pounds 
per hour, the Merchen Feeder offers these features: 


e Continuous feed by weight 
e Built-in totalizer 
Oil seals on all bearings 
Trouble-free operation = 
Easy feed rate adjustment _ 


ba Any water works dry chemical — alum, lime, 
flourides, carbon—can be fed with extreme accuracy by 
W&T Merchen Scale Feeders. For complete information 
on Merchen Feeders, write today. 


WALLACE & TIERNAN 


COMPANY, INC. 


NEW NTE N PRINCIPAL CITIE 


PER UMS 
FEED BELT+ SCALE = ACCURACY 
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Recording Instruments: 

Builders-Providence, Inc. 

Infilco Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 

Reservoirs, Steel: 

Chicago Bridge & Iron Co 

Pittsburgh-Des Moines Steel Co 

Sand Expansion Gages; 
Gages 

Sleeves; see Clamps 

Sleeves and Valves, Tapping: 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mig. Co 

Sludge Blanket Equipment: 

Cochrane Corp. ‘ 

Permutit Co. 


Soda Ash: 
Solvay Sales Div. 
Sodium Hexametaphosphate: 
Blockson Chemical Co 
Calgon, Inc. 
Softeners: 
Cochrane Corp. 
Dearborn Chemical Co. 
Dorr Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 
Permutit Co. 
Refinite Sales Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Worthington Pump & Mach. Corp. 
Softening Chemicals and Com- 
pounds: 
Calgon, Inc. 
Infilco Inc. 
Permutit Co 
Tennessee Corp. 
Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Stee! Co. 
Steel Plate Construction: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Stops, Curb and Corporation: 
Hays Mfg. Co. 
ames Jones Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Storage Tanks; 
Strainers, Suction: 
James B. Clow & Sons 
M. Sons 
Surface Wash Equipment: 
Permutit Co. 
Swimming Pool Sterilization: 
Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 
Welsbach Corp., Ozone Processes 
div 
Tanks, Steel: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 
Tapping Machines: 
Hays Mfg. Co 


see 


see Tanks 


Mueller Co. 
A. P. Smith Mfg. Co 


Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc 


Turbines, Steam: 

DeLaval Steam Turbine Co 
Worthington Pump & Mach. Corp. 
Turbines, Water: 

DeLaval Steam Turbine Co. 


Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co. 

Valve-Inserting Machines: 

A. P. Smith Mfg. Co 

Valves, Altitude: 

Golden-Anderson Valve 
0. 

Ross Valve Mfg. Co., Inc 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

Crane Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co 

Valves, Detector Check: 

Hersey Mfg. Co 

Valves, Electrically Operated: 

James B. Clow & Sons 

Crane Co. 

Valve Specialty 
0. 


Specialty 


Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Philadelphia Gear Works, Inc 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

Valves, Float: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 
Co. 

Ross Valve Mfg. Co., Inc. 

Valves, Gate: 

James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co 

Mueller Co. 


ADVERTISERS’ PRODUCTS INDEX 


Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 

. Wood Co. 


R. D 

Valves, Hydravlically Oper- 
ated: 

James B. Clow & Sons 

Crane Co. 


Valve Specialty 
0. 


Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co. 
Mueller Co. 

Philadelphia Gear Works, Inc 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow Sons 
Crane Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co. 
Mueller Co. 


Rensselaer Valve Co. - 

A. P. Smith Mfg. Co a f 

R. D. Wood Co ae 

Valves. Regulating: 

Crane Co. 

~ Valve Specialty 
‘0. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

James B. Clow & Sons 

Crane Co. 

Valve Speciaity 
0. 


M. Greenberg’s Sons 

M & H Valve & Fittings Co. 
Mueller Co. é ; 
Rensselaer Valve Co. a) 
A. P. Smith Mfg. Co 
R. D. Wood Co 4 


Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc 


Water Softening Plants; 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc 

Water Testing Apparatus: 

Hellige, Inc. 

Wallace & Tiernan Co., In 

Water Treatment Plants: 

Allis-Chalmers Mfg. Co. 

American Well Works 

Chain Belt Co 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co 

Roberts Filter Mfg. Co 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Worthington Pump & Mach. Corp 

Well Drilling Contractors: 

Layne & Bowler, Inc 

Wrenches, Ratchet: 

Dresser Mfg. Div 

Zeolite; see 
Materials 


see 


Ion Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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No need to buy corporation stops and saddles sep- 
arately ... the Hays ‘“‘Duo-Stop”’ is a combination corpora- 
tion stop and saddle . . . requires no tapping of main... 
installed without interruption of service . . . supplied with 
outlets for iron pipe or copper service, or various types of 
thread. It Pays to Buy HAYS . . . write for Folder 105 or ask 
the Man From Hays. 


COPPER BRASS LEAD IRON 


WATER WORKS PRODUCTS 


HAYS MANUFACTURING CO., ERIE, PA. 


TINGS: 
Se | 
Mec, 
4 CORPORATION) 
«STOPS 
% 
| 
. 


LIST OF ADVERTISERS 


Allis-Chalmers shite Keasbey & Mattison Co............... 21 
American Agricultural Chemical Co. - Kennedy Valve Mfg. Co., The......... 
American Brass Co., The........... 3 Klett Mfg. Co.......... ONES ye eee 20 
American Cyanamid_ Co., Industrial Kupferle, John C., Foundry Co......... 
American Well Works. ............. Lock Joint Pipe i 
Anthracite Equipment Corp. 86 M & Valve & Fittings akc3 3 . 19 
Armco Drainage & Metal | Inc. 99 McWane Cast Iron Pipe Co....... 109 
Atlas Mineral Products Co.. Tee... . 47 National Cast Iron Pipe 
Badger Meter Mfg. Co.. ......... 33 National Water Main Cleaning 
.113. Northern Gravel Co......... 
Blockson Chemical Co............. 104 
12 Omega Machine Co. (Div., Builders Iron 
. 101 Pacific States Cast Iron Pipe Co... 109 
Carborundum Co., The. NT 7 Pekrul Gate Div., (Morse Bros. Mac hin- 
Carlon Products Corp. 51 ery Co.) . 
Cast Iron Pipe Research Assn., The... 36-37 Phelps Dodge Refining Corp.. es 
Centriline Corp....... ‘Chesney ah — Philadelphia Gear Works, Inc.......... 82 
Chicago Bridge OEE RR - Pittsburgh Equitable Meter Div. (Rock- 
Darley, W. S., eee... 106 Portland Cement Assn................119 
Dorr Co., The. . peti «ae Cover 3 Reilly Tar & Chemical Corp........... 
Economy Pumps, fac.............. 105 
Ellis & Ford Mfg. Co........ Rohm & Haas 43 
Flexible Sewer-Rod Equipment Ga. Ross Valve Mfg. 
Ford Meter Box Co., The........... .107 Simplex Valve Mater ‘Co. 89 
General Chemical Div., Allied Chemical Skinner, M. B., Co. eer 
Golden-Anderson Valve Co..... 73 Smith-Blair, 
Greenberg's, M., Sons... . . ' — Solvay Sales Div., Allied Chemical & Dye 
Hammond Iron Works.......... . 61 Sparling Meter Co., Inc......... ; 9 
Heilige, Inc.. . 63 Stuart Corp. 6 ux 
Hersey Mig. 59 Tennessee Corp................... .8, 94 
Hungerford & Terry, a 88 U.S. Pipe & Foundry ae 
Hydraulic Development Corp. 79 Walker Process Equipment, Inc... 91 
Industrial Chemical Sales Division, West Wallace & Tiernan Co., Inc... =, 233 
Virginia Pulp & — Co. viii Warren Foundry & Pipe Corp. 24 
Inertol Co., Inc... . . 65 Well Machinery & Supply Co... .. 
Johns-Manville Corp. vi-vii Worthington Pump & Machinery Corp. 
James Jones Co. 81 Worthington-Gamon Meter Div or @ 
Directory of Piolessioul Services—pp. 25-29 
Albright & Friel, Inc. Freese, Nichols & Turner Parsons, Brinckerhoff, Hall & 
Alvord, Burdick & Howson Fulbright Labs., Inc. Macdonald 
Bays. Carl A. & Assoc. Gannett Fleming Corddry & Pirnie, Malcolm Engineers 
Behrman, A, S. Carpenter, Inc. Pitometer Co. 
L. 4 Purcell, Lee T. 
ac inc. siace riace 
Bogert, Clinton L. Assoc. Greeley & Hansen Riddick, Thomas M, 


Bowe, Albertson & Assoc. Havens & Emerson Ripple & Howe 


Buck, Seifert and Jost Hazen & Sawyer haem Rose, Nicholas A. 

Burgess & Niple Horner & Shifrin Russell & Axon 

Burns & McDonnell Hunt, Robert W., Co. Sirrine, J. E., Co. 

Caird, James M. Jennings-Lawrence Co. Smith & Gillespie 

Camp, Dresser & McKee Robert M. Johnston & Assoc. Stanley Eng. Co. 

Chester Engineers, The ‘ Jones, Henry & Schoonmaker Stilson, Alden E. & Assoc. 
Consoer, Townsend & Assoc. Knowles, Morris, Inc. Ww ‘ & Sa : 3 
De Leuw, Cather & Co. Leggette, R. M. feston yg 
Eldred, Norman O. Meneses Hoyos, Roberto & Co. Ww hite, Guyton & Barnes 
Fay, Spofford & Thorndike Metcalf & Eddy Whitman & Howard 


Finkbeiner, Pettis & Strout Nutting, H.C..Coa. ==. Whitman, Requardt & Assoc. 


= 
ve, 
> 


Apr.195200 JOURNAL AWWA 


+. 


For Beauty and Economy in 


i L. Crist & 
Waterworks Structures... 


Associates, archi- 
tects and engineers. 
Peterson & MacFay- 
den, contractors. All 
of Little Rock, Ark. 


Architectural concrete is ideal for modern veri i 


buildings—and all other municipal structures. It can be used 


J 


to create functional yet distinctive buildings — 
the General Waterworks plant in Pine Bluff, Ark. above. 
Such structures stand out as symbols of sanitation — 
and good management and are a source of community pride. — 


Architectural concrete meets structural requirements 
ve for strength, durability and firesafety. And it can be _ > 
_ molded economically into ornamentation of any style or Pre? % 


Architectural concrete is economical too. It is 


¢ jim’ in first cost, costs less to maintain and ra 


long years of service. These add up to low annual cost. 


PORTLAND CEMENT ASSOCIATION 


33 W. Grand Ave. / A national organization to improve and extend the uses of portland cement 
Chicago 10, III. ' and concrete through scientific research and engineering field work 
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WE HAVE 
WHAT IT TAKES 


ITS EASY TO OROER | 


_ Interchangeable Repair Parts 


It’s good business at any time to get the 


most out of your meters. To make it 


easy for you to order and install inter- 


chaugeable parts our catalogs illus- 

Sie el trate how they are assembled with- 

we im the meter case. We can make 

— prompt shipment on all repair 
q parts ordered. Write today for 

up-to-date catalogs. 


Yeu Can RELY ON ROCKWELL J 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA 
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No two water treatment 
problems are the same 


 ‘That’s why it pays to work with DORR. 
‘No matter what your water treatment 
problem, there’s no magic cure-all to help 
you. Each problem is different because of a 
number of variables. ..raw water composi- 
tion, rate of flow, type of treatment involved 
and the end result you need. The economical 


Color removal was the problem on this job . . . 
solved by the installation of Dorrco Flash 
Mixers, Flocculators and a Dorr Squarex 
Clarifier. 


solution of your problem depends upon a careful evaluation of all factors and 
the specification of proper equipment to do the job. 

That is just why the Dorr line includes every type of unit .. . for both 
high-rate and conventional treatment. For a more complete picture of the 
many types of Dorr equipment available, ask us to send you a copy of Bulletin 
No. 9141. You'll find it interesting. THE DORR COMPANY, STAMFORD, CONN. 


_ Every day, nearly 8 billion gallons of water are treated by Dorr equipment. 


“Bitter tools TODAY te tomorrows demand 


DORR 


WORLD - WIDE RESEARCH 


ENGINEERING EQUIPMENT 


DORR EQUIPMENT IS MADE IN CANADA, OF CANADIAN MATERIALS, BY CANADIANS 


Offices, Associated Componies or Representotives in principal cities of rhe world 
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Jointed for... 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the ‘jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


‘Time has proven that LEADITE not only makes a tight 


* 


durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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